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1  Introduction 


The  Environmental  Laboratory  (EL),  U.S.  Army  Engineer  Waterways 
Experiment  Station  (WES),  conducted  the  Dredged  Material  Research  Program 
(DMRP)  from  1973  through  1978.  One  of  the  specific  goals  of  the  DMRP 
was  to  "develop  and  test  concepts  for  using  disposal  sites  for  productive  pur¬ 
poses  and  consider  the  use  of  dredged  material  as  a  natural  resource"  (Saucier 
et  al.  1978).  Two  work  units  funded  under  die  DMRP  that  addressed  produc¬ 
tive  uses  were:  The  Investigation  of  Mariculture  as  an  Alternative  Use  of 
Dredged  Material  Containment  Areas  (DMCA),  and  The  Demonstration  of 
Marine  Shrimp  Culture  in  an  Active  Dredged  Material  Containment  Area. 
Important  results  of  these  two  work  units  included: 

a.  Plant  and  animal  species  (4(X))  were  identified  as  potential  culture 
organisms  in  DMCA’s. 

b.  Small-scale  studies  with  shrimp  grown  in  dredged  sediments  showed  no 
biological  limitations  to  mariculture. 

c.  Shrimp  raised  in  a  20-acre  containment  area  cell  without  su[^lemental 
feedings  grew  at  a  rate  comparable  to  wild  shrimp  (Saucier  et  al.  1978; 
Quick  et  al.  1978). 

Over  the  last  decade,  envirorunental  impacts  have  been  given  greater  con¬ 
sideration  in  U.S.  Army  Corps  of  Engineers  (USAGE)  activities.  One  result  of 
this  has  been  a  shift  away  from  open-water  di^sal  of  dredged  sediments 
toward  more  frequent  use  of  disposal  in  confin^  upland  sites.  However,  tlwre 
has  also  been  increasing  difficulty  at  the  district  level  in  obtaining  suitable 
upland  disposal  sites.  Uandowners  have  been  reluctant  to  allow  use  of  their 
property  for  sediment  disposal  vridiout  some  benefits  in  retura 

These  factors,  and  the  positive  conclusions  reached  during  the  DMRP, 
contributed  to  a  sustained  interest  in  aquaculture  within  the  USAGE.  The 
Gontainment  Area  Aquaculture  Program  (GAAP)  was  thus  initiated  in  1986,  as 
a  development  of  the  Environmental  Effects  of  Dredging  Program,  to  fully 
examine  the  beneficial-use  concept  of  aquaculture  with  emphasis  on  more 
economical  and  envirorunoitally  compatible  site  acquisititMi.  The  GAAP  had 
two  major  activities:  a  field  demonstration  of  aquaculture  in  a  DMGA  on  a 
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commercial  scale,  and  the  exchange  of  infonnation  on  DMCA  aquaculture  to 
districts,  local  sponsors,  and  the  interested  public. 

Maini'  .uince  dredging  in  waterways  often  requires  long-range  planning  to 
ensur  jie  availability  of  sites  to  deposit  dredged  material.  The  CAAP  is 
expected  to  reduce  the  difficulty  of  olMaining  deposition  sites  by  offering  land- 
owners  an  inducement  to  cooperate  with  local  USAGE  districts.  This  induce¬ 
ment  can  take  the  forni  of  revenues  to  the  landowner  who  leases  his  land  for 
aquaculture,  as  well  as  savings  to  the  aquaculturist  in  the  costs  related  to  pond 
construction.  In  addition,  landowners  and  aquaculturists  will  receive  technical 
aquaculture  assistance  through  infonnation  transfer  from  the  CAAP  demonstra¬ 
tion  project  in  Brownsville,  TX. 

Containment  area  aquaculture  can  have  positive  impacts  other  than  those 
which  directly  affect  the  landowner  and  the  district  An  aquaculture  operation 
will  provide  employment  for  the  local  woikforce,  will  stimulate  the  local  econ¬ 
omy,  and  may  improve  wildlife  habitat  by  the  creation  of  protected  water- 
bodies.  The  program  also  represents  resourceful  land  use  and  will  foster  a 
mutually  beneficial  partnership  between  USAGE  and  the  private  sector. 

This  report  provides  analyses  of  the  economics  and  marketing  of  the  field 
demonstration  project  The  analyses  identify  and  quantify  the  various  costs  of 
a  DMCA  aquaculture  venture  that  would  be  incurred  by  the  USAGE  district 
and  the  aquaculturist  Of  particular  interest  are  the  savings  to  the  larKlowner  or 
aquaculturist  who  cooperates  with  the  USAGE.  A  PG-based  model  is  also  pre¬ 
sented  which  allows  determination  of  the  economic  feasibility  of  rearing  differ¬ 
ent  species  in  containment  areas  of  differait  sizes.  Data  from  aquaculture 
literature  are  used  to  "test”  the  feasibility  of  rearing  catfish,  crav^sh,  hybrid 
striped  bass,  and  mollusks  in  DMGA’s.  Results  of  these  feasibility  tests  are 
provided.  Finally,  the  data  sources  used  in  preparation  of  this  report  are 
arranged  with  otl^r  sources  of  aquaculture  data  to  provide  a  useful  reference 
section  for  those  interested  in  pursuing  information  further. 

More  detailed  infonnation  on  DMGA  aquaculture  is  now  available  or  will 
be  available  in  technical  reports  horn  the  GAAP.  These  are  listed  in  Chapter  6 
of  this  report.  Topics  addressed  iiKlude:  legal  and  institutional  constraints; 
chemical  suitability;  site  selection,  acquisition,  aiKl  planning;  design  and  con¬ 
struction;  and  pond  operations. 
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Introduction 


2  The  CAAP  Demonstration 
Project 


Background  and  Purposes 

After  nearly  a  decade  of  deliberation  concerning  the  potential  use  of 
DMCA’s  for  aquaculture,  a  large  commercial-scale  demonstration  project  was 
estaUished  between  Brownsville  and  Port  Isabel,  TX,  late  in  1986.  The  site 
encompassed  approximately  230  acres  on  tiie  eastern  side  of  the  Brownsville 
Ship  Ghannel.  The  demonstration  project  had  multiple  purposes  as  cited  by 
Homziak,  Coleman,  and  Dugger.'  The  purposes  included: 

a.  Determination  of  design  specifications  and  construction  methods  that 
would  allow  multiple  use  of  DMCA’s  for  both  aquaculture  and  dredged 
material  disposal. 

b.  Development  of  management  strategies  that  would  allow  aquaculture 
operations  and  material  disposal  to  coexist 

c.  Documentation  of  construction  and  production  costs  that  would  allow 
an  objective  evaluation  of  economic  success  to  be  made. 

d.  Compilation  of  the  economic  and  technical  information  generated  by 
the  demonstration. 

For  shrimp  farm  management,  the  USAGE  contracted  initially  with 
MariQuest,  Iik.,  a  Califomia-based,  full-service  mariculture  consulting  and 
develqanent  company.  The  work  of  Mariquest  was  completed  in  1989  by 
Cultured  Seafood  Group,  Inc.,  Laguna  Vista,  TX.  The  project  was  in  opera¬ 
tion  from  1986  to  the  fall  of  1989. 

Tl^  project  was  under  the  overall  supervision  of  the  WES  CAAP  managers 
with  onsite  coordination  and  construction  supervision  of  the  U.S.  Army  Engi¬ 
neer  Elistrict  (USAED),  Galveston,  through  the  Brownsville  Area  Office.  The 


'  J.  Homziak,  R.  Coleman,  and  D.  Dugger.  (1987).  "Development  and  operations  of  the  Con¬ 
tainment  Area  Aquaculture  Program  (CAAP)  demonstration  shrimp  farm"  (unpublished). 
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Brownsville  Navigation  IMstrict,  an  independent  political  entity  of  the  State  of 
Texas,  was  the  landowner  and  dredging  ^nsor. 


Construction  and  Production 

In  1986  and  1987,  modifications  for  aquaculture  were  made  to  two  large 
containment  areas:  Di^sal  Area  (DA)  A,  104  acres,  and  DA  B,  116  acres. 
(These  acreage  figures  have  been  adopted  for  consistency  in  calculations. 

Many  aquaculture  cost  and  production  values  are  expressed  as  "dollars  per 
acre"  or  “pounds  per  acre.“) 

A  4-acre  nursery  pond  was  built  adjacent  to  the  two  larger  ponds  and  to  the 
water  intake  structures.  Changes  made  to  the  existing  DMCA's  included  rais¬ 
ing  the  perimeter  levees  to  12-ft  elevation  (el)^  above  the  pond  bottom, 
widoiing  the  levee  crown  widths  to  between  12  and  IS  ft,  contouring  die  pond 
bottrans  to  facilitate  drainage,  and  installing  an  in-levee  water  controVharvest 
structure. 

Two  crops  of  the  white  shrimp  Penaeus  vannamei  were  raised  in  1987. 
After  stocking  and  rearing  postlarvae  in  the  nursery  pond,  shrimp  of  both  crops 
were  moved  to  Pond  A  for  growout  The  first  crop  was  harvested  in  Sqptem- 
ber  1987  and  produced  106,037  lb  of  whole  shrimp  with  7S-percent  survival. 
The  second  crop  was  harvested  in  December  1987  and  produced  48,425  lb 
with  S6-percait  survival.  The  two  1987  crops  received  semi-intensive  man¬ 
agement,  the  most  important  aspea  of  which  was  daily  feed  rates  of  between 
l.S  and  3  percent  of  whole  shrimp  body  weight  The  total  Pond  A  yield  of 
154,062  lb  represented  a  respectable  1,481  lb  per  acre  for  1987. 

In  1988,  three  growouts  were  attempted  to  dononstrate  alternative  produc¬ 
tion  scenarios.  Pond  B  was  stocked  at  a  similar  rate  as  the  1987  crops  and 
also  received  semi-intensive  managemoit  after  having  received  dredged  mater¬ 
ial  the  previous  summer.  Production  of  a  mix  of  p,  vannamei  and 
P.  stylirostris  totaled  70,459  lb  or  607  lb  per  acre.  Pond  A  was  stocjred  with 
the  same  two  species,  but  shrimp  were  not  fed  (extensive  management). 

Growth  of  the  shrimp  appeared  to  be  satisfactory,  but  survival  was  limited  to 
only  3.4  percent  due  to  predation  by  sea  trout  which  had  entered  as  postlarvae 
due  to  a  failure  of  the  predator  filter  in  the  intake  structure.  The  third  alterna¬ 
tive  was  the  stocking  of  a  cool-tolerant  species  P.  penicillatus  during  ttie  win¬ 
ter  of  1988-89.  These  shrimp  were  killed  by  unusually  cold  temperatures 
during  February  1989. 

One  crop  was  attonpted  in  1989.  This  was  also  a  mix  of  P.  vannamei  and 
P.  stylirostris,  but  a  worldwide  shortage  of  postlarvae  prevented  finding 


^  All  elevations  (el)  cited  herein  are  in  feet  referred  to  the  National  Geodetic  Vertical  Datum 
(NOVD)  of  1929. 


4 


Chaptar  2  The  CAAP  Damonatration  Project 


sufficient  good  quality  seed  stock  which  and  resulted  in  poor  survival  and 
growth.  Final  {Auction  was  31^06  lb  of  small  shrimp,  or  approximately 
300  lb  per  acre. 

Table  1  summarizes  the  production  record  for  the  six  crops  of  the  CAAP 
demonstration  project 

Once  harvested,  shrimp  were  transported  to  a  processor  where  they  were 
graded,  deheaded,  padred,  and  ftozert  Smaller  shrimp  were  sold  in  ttie  peeled, 
undeveined  (PUD)  product  form.  Shrimp  were  then  kept  in  cold  storage  where 
they  were  sold  from  inventory  at  the  discretion  of  Marit^uest  and  based  upon 
prevailing  shrimp  market  prices.  Revenue  from  shrimp  sales  was  returned  to 
the  U.S.  Treasury. 

An  important  aspect  of  the  demonstration  project  was  the  oiqx)rtunity  to 
determine  the  costs  of  pond  construction  and  installation  of  a  water  control/ 
harvest  structure.  These  important  start-up  costs  were  later  examined  from  the 
viewpoint  of  the  aquaculturist  as  well  as  from  the  viewpoint  of  the  USAGE 
district 


Galveston  District  Costs 

The  USAED,  Galveston,  Operations  Division  manages  maintenance  dredg¬ 
ing  in  the  Brownsville  Ship  Channel.  District  personnel  calculated  the  costs  to 
the  district  of  converting  the  two  existing  DMCA’s,  DA  4A  and  DA  4B,  to 
aquaculture  ponds. 

DA  4A  became  the  104-acre  Pond  A.  It  was  converted  betweoi  5  Mardi 
and  8  May  1986.  Work  required  moving  56,800  cu  yd  of  material  to  construct 
9,566  lin  ft  of  perimeter  levee.  In  addition,  2,000  ft  of  ditch  to  facilitate  drain¬ 
ing  required  moving  15,700  cu  yd  of  material.  Material  moving  costs  and  the 
installation  of  an  in-levee  water  control/harvest  structure  amounted  to 
$203,149.  An  additional  $40,000  in  costs  were  attributed  to  engineering, 
design,  inspection,  and  administratiorL  If  die  district  not  been  meeting  the 
needs  of  a  sh'imp  farmer,  these  costs  would  probably  have  been  $85,0(X)  and 
$15,000,  respectively. 

DA  4B  became  the  116-acre  Pond  B.  Conversion  took  place  between 
27  March  and  8  June  1987  and  required  moving  cu  yd  costs  of  material 
to  cmistruct  12,(X)0  lin  ft  of  levee.  District  costs  for  construction  were 
$90,055,  and  costs  for  oigineering,  design,  inspection,  and  administration  were 
$18,000.  Estimates  of  these  costs  without  the  shrimp  farm  were  $82,(X)0  and 
$16,000,  reflectively.  Table  2  summarizes  the  costs  to  the  Galveston  District 
with  and  without  the  demonstration  (Mxiject 

The  levee  construction  costs  for  DA  4B  were  considerably  less  than  fm 
DA  4A  on  a  cubic-yard  basis  because  the  DA  4B  costs  were  part  of  a  larger 
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Table  2 

Summary  of  Galveston  District  Costs  With  and  Without  CAAP 
Demonstration  Project 


Coet  Category 

Coele  Incurred  With 
Demonetradon  Project 

Eethnaled  Coot*  Without 
Demorwtration  Project 

0A4A 

DA4B 

DA4A 

DA4B 

Engineering,  Design,  Administration 

$40,000 

$18,000 

$15,000 

$16,000 

Construction 

$203,149 

$90,055 

$85,000 

$82,000 

Pond  Cost  Totals 

$243,140 

$108,065 

$100,000 

$98,000 

Project  Cost  Totals 

$351,204 

$198,000 

dredging  contract.  They  represented  t^proximatdy  one-fourth  of  the  total 
amount  of  levee  work  required  under  a  $1.2  million  crmtract  Levee  costs  for 
DA  4A  were  contracted  separately. 

Other  costs  for  completion  of  the  demonstration  site  were  incurred  by  the 
shrimp  farm  operators.  These  included  expoiditures  for  caliche  (a  form  of 
road  aggregate  used  in  south  Texas)  and  for  grading  levee  crowns  to  make 
them  suitable  for  vdiicular  traffic.  Such  costs  will  be  necessary  at  most  any 
site  and  probably  will  be  the  subject  of  negotiation  between  the  USAGE  dis¬ 
trict  and  the  aquaculturist  or  landowner.  The  USAGE  district  may  bear  all  or 
part  of  costs  such  as  these  if  the  items  are  required  for  or  contribute  to  mater¬ 
ial  disposal. 

At  the  demonstration  project  site,  caliche  and  levee  grading  costs  were 
borne  by  the  operators  because  they  were  necessary  for  aquaculture  and  rK>t  for 
operation  of  tte  contairunoit  areas. 
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Evaluation  of  the 
Demonstration  Project 


Methodology 

The  CAAP  demonstration  piojea  was  a  simulated  commercial  venture 
which  allowed  the  USAGE  to  examine  the  commercial  feasibility  of  DMCA 
aquaculture.  It  was  subjected  to  the  scrutiny  that  would  be  given  similar  aqua¬ 
culture  operations.  Besides  the  standard  profit-and-loss  determinations,  the 
financial  analyses  were  to  quantify  ^)ecifically  those  costs  that  would  represent 
a  savings  to  the  aquaculturist 


Software  program 

The  WES  project  managers  were  provided  monthly  accounting  sheets  from 
the  shrimp  farm  managemoit  contractor,  MariQuest,  Ihc.  This  monthly  idoiti- 
fication  of  costs  was  sent  to  the  USAGE  for  documentation  prior  to  paymmt  to 
MariQuest,  Inc.  These  data  were  utilized  in  a  software  package  called 
AQUADEC,  which  is  a  compilation  of  budgeting  and  financial  decision  sup¬ 
port  tools  for  the  new  or  ongoing  cmmnercial  freshwater  or  marine  aquaculture 
businesses.  AQUADEC  was  developed  at  the  University  of  Florida  by 
Dr.  Charles  Adams  of  the  Food  and  Resource  Economics  Department  and  can 
be  purdiased  throu^  die  Florida  Sea  Grant  Program.  This  software  padcage 
allows  the  business  manager  to  develop  a  wide  variety  of  financid  statonoits 
and  supportive  information  to  aid  in  dK  dedsicm-middng  process.  Finandal 
statements  which  can  be  generated  using  AQUADEC  indude  cost  recovery 
sdiedules,  loan  amortization  sdiedules,  income  statonents,  monthly  cash  flow 
statements,  balance  sheets,  operating  budgets,  and  others.  The  us»  can  also 
perform  breakeven  analyses  on  price  and  productkm  and  can  assess  the  finan¬ 
cial  performance  of  the  business  duou^  die  use  of  a  set  of  finandal  ratios. 
With  these  tools,  the  user  can  describe  a  S-year  planning  horizon  and  a  specific 
operatiaial  year,  vary  key  parameters  (such  as  price  received  for  a  unit  of 
production),  and  ask  "what  iT  questions  of  an  ectmomic  finandal  nature. 
Individual  aquaculture  business  managers  can  use  AQUADEC  to  analyze  pro¬ 
duction,  finandal  and  managonent  scenarios,  and  evaluate  die  impact  diat 
certain  dianges  could  have  tm  profitability. 
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Sources  of  Input  data 


The  data  used  in  the  anlyses  of  the  demonstration  project  came  from  four 
sources.  The  primary  source  was  the  monthly  accounting  records  submitted  by 
MariQuest  When  the  data  in  these  records  were  tM)t  suited  to  the  format  of 
AQUADEC,  MariQuest’s  monthly  narrative  reports  were  relied  on  to  clarify 
cost  totals  or  categories.  The  monthly  narrative  reports  were  thorough  sum¬ 
maries  of  all  activities  that  took  place  at  the  shrimp  farm  including  (among 
others)  all  personnel  matters,  purchases,  stodking,  harvesting,  artd  sales.  The 
third  source  of  data  was  the  WES  Property  List  which  identified  all  buildings, 
machinery,  and  equipment  The  list  was  a  detailed  inventory  of  180  items  and 
the  acquisition  cost  of  each.  The  final  data  source  was  a  listing  of  costs  pre¬ 
pared  by  the  Operations  Division  of  the  Galveston  District  This  list  identified 
those  costs  described  in  Chapter  2  of  this  report  that  were  incurred  by  the 
district  when  the  shrimp  farm  was  constructed  initially. 


Fitting  the  data  to  the  program 

It  was  recognized  by  the  CAAP  managers  that  there  would  be  potential 
advantages  and  disadvantages  to  having  a  third  party  analyze  the  economics 
and  marketing  of  the  demonstration  project  A  positive  aspect  was  the  oppor¬ 
tunity  to  have  the  shrimp  farm  analyzed  as  a  pure  business  and  not  as  a  dem¬ 
onstration.  There  was  corresponding  difficulty,  however,  in  analyzing  records 
as  much  as  3  years  after  they  had  been  sutoritted  to  WES  by  MariQuest 
Though  Marit^est  kept  thorough  accounts,  the  use  of  AQUADEC  a  standard 
business  analysis  program,  meant  that  shrimp  farm  data  had  to  be  "fitted'’  after 
the  fact  to  a  format  that  was  perhaps  not  flexible  or  sensitive  to  the  nature  of 
the  demonstration  project  Certain  assumptions  were  made  and  problems  were 
encountered  that  warrant  further  explanatiorL 

Seven  categories  of  costs  ranging  from  accounting  to  management  expenses 
were  recorded  separately  by  MariQuest  These  were  lumped  as  general  and 
administrative  (G&A)  in  AQUADEC.  Operating  expenses  were  placed  into 
10  categories:  feed,  fuel,  labor,  fringe  benefits,  leases,  rent  repair  and  mainte¬ 
nance,  seed  stock  general  supplies,  and  other  (postage,  printing,  telq^ne, 
travel,  etc.).  The  C  \>J  charges  by  MariQuest  were  treated  as  an  operating 
expense  for  two  reasons.  The  first  is  the  large  number  of  different  costs  cate¬ 
gorized  as  G&A.  The  second  is  that  the  focal  point  of  a  demonstration  aruily- 
sis  is  the  monthly  cash  flow,  and  treating  G&A  as  overhead  would  have 
underestimated  the  cash  needs. 

Monthly  cash  flow  analyses  do  not  matdi  monthly  accounting  records  for 
two  reasons.  Some  elements  of  the  monthly  demonstration  project  cost  sub¬ 
missions  may  have  resf)peared  in  a  subsequent  month  due  to  negotiations 
between  Mari(^est  and  WES.  Also,  the  categories  of  costs  kqrt  by  Mari(^est 
did  not  correspond  with  ttiose  required  by  AQUADEC. 
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The  major  items  on  the  property  list  were  categorized  to  place  them  in  an 
AQUADEC  cost-recovery  subroutine.  Buildings  were  designated  as  property 
with  a  useful  life  of  20  years  and  a  total  value  of  $39,045.  Machinery  was 
differentiated  from  equipment  The  former  was  assigned  a  useful  life  of 
7  years  and  had  a  total  value  of  $171,767.  Equipment  was  given  a  useful  life 
of  5  years  and  totaled  $91,596. 

Two  crop  years  were  analyzed,  1987  and  1988,  but  die  demonstration  pro¬ 
ject  also  produced  shrimp  harvests  in  1989.  A  difficulty  with  the  accounting 
system  arose  due  to  the  expenditure  of  funds  in  1988  for  duimp  harvested  in 
1989.  The  accounting  system  was  not  designed  to  report  expenses  by  crop. 
Consequently,  an  unknown  amount  of  the  expenses  in  late  1988  actually 
should  be  attributed  to  the  1989  shrimp  harvest  The  evaluation  did  not 
include  an  adjustment  for  this  accounting  inflexibdity.  This  inflexibility  also 
restricts  the  ability  to  analyze  thoroughly  and  compare  the  extensive  and  semi- 
intensive  crops.  Shrimp  crop  information  was  recorded  in  the  monthly  reports 
prepared  by  MariQuest  Th^  reports  did  not  include  accounting  reports  but 
did  indicate  expoises  by  crop  for  what  MariQuest  cited  as  key  production 
costs.  These  include  postlarvae,  feed,  diesel,  harvest  labor  ordy,  and  process¬ 
ing  costs.  Total  hours  of  Port  Isabel  staff  were  reported  monthly,  also. 


Economics  Analyses 

Cash  flow  and  crop  budgets 

A  cash  flow  summary  of  the  demonstratimi  project  is  depicted  by  year  for 
1986  through  1988  in  Tables  3  through  6. 

The  computer  program  used  to  analyze  cash  flow  treats  monthly  negative 
cash  balances  as  if  an  operating  loan  had  been  obtained.  Consequently,  inter¬ 
est  payments  for  keeping  the  shrimp  farm  operating  were  incurred  imme¬ 
diately.  By  December  1987,  the  accrued  interest  on  the  operating  loan  reached 
$44,233.  It  was  not  until  that  month  that  any  receipts  from  shrimp  sales  were 
realized.  This  was  the  case  in  spite  of  two  harvests  from  Pond  A  in  1987. 
Inunediate  sales  would  have  reduced  operating  loan  interest  and  produced  an 
interest  savings;  however,  the  demonstration  project  did  not  function  in  this 
way.  An  actual  commercial  venture  would  have  indeed  faced  the  mounting 
operating  loan  principal  and  interest  burden. 

The  most  useful  element  of  the  cash  flow  tables  is  the  Total  Cash  Operating 
Expense  row.  Total  cash  operating  expenses  for  1987  were  $477,280  com¬ 
pared  to  sales  of  $37,979.  Approximately  $245,000  of  the  1987  crop  harvest 
was  actually  sold  in  1988.  If  all  1987  production  had  been  sold  in  1987,  the 
total  sales  of  $283,304  would  have  been  insufficient  to  cover  cash  operating 
expenses  of  $477,280  and  prior  year  cash  operating  expoises  of  $59,040. 

Cash  e}q)enses  of  $1.89  were  experienced  for  each  doUar  of  sales.  The  com¬ 
parative  numbers  for  each  of  the  years  are  evident  in  the  cash  flow  tables. 
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Table  5 

1988  Cash  Flow  Statement  for  CAAP  Demonstration  Project 
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Table  6 

1989  Cash  Flow  Statement  for  CAAP  Demonstration  Project 
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Some  of  the  1988  harvest  was  sold  in  1989.  As  stated  previously,  some  of  the 
expenses  listed  in  1988  related  to  the  last  crop  grown  to  maturity  in  1989. 

The  combined  influence  of  more  expenses  in  the  1988  table  for  the  1989  crop 
and  smne  1988  crop  sales  ($66,062)  occurring  in  1989  produced  a  major  cash 
shortfall.  The  computer  program  thereby  calculated  an  operating  loan  as  it  did 
for  1987. 

The  financial  data  were  condensed  and  depicted  as  crop  budgets  for  each  of 
the  operating  years  in  Tables  7  through  10  as  a  means  of  conveying  informa¬ 
tion  to  readers  not  concerned  with  cash  flow. 

The  cash  flow  and  crop  budget  tables  quickly  serve  to  identify  the  negative 
fmatKial  situation  resulting  from  two  demonstration  crop  years.  Had  the  dem¬ 
onstration  project  been  a  commercial  venture,  it  would  have  required  invest¬ 
ment  capit^  to  initiate  the  shrimp  farm  business  and  large  operating  loans 
would  have  been  required  afterwards.  For  purposes  of  initiating  the  analysis, 
the  investment  capital  needed  for  start-up.  buildings,  machinery,  and  equipment 
was  projected.  The  cash  flow  table  for  1987  shows  a  new  loan  entry  of 
$160,859  for  the  year.  This  was  derived  by  assuming  that  a  commercial  ven¬ 
ture  must  meet  approximately  one-half  of  its  investment  needs  with  equity 
capital.  Because  this  was  expended  in  1986  as  equity  capital,  there  is  no  entry 
in  the  cash  flow.  One-half  of  machinery  and  equipment  was  to  be  borrowed 
funds  with  one-half  needed  in  January  and  one-half  needed  in  July  (Table  4). 
Although  this  is  somewhat  arbitrary,  it  is  consistent  with  the  attempt  to  provide 
insight  into  differences  between  the  demonstration  project  and  a  commercial 
venture.  The  funds  borrowed  to  meet  the  budding  needs  were  received  in 
January  1987.  The  total  for  buildings,  machinery,  and  equipment  needs  from 
equity  and  borrowed  sources  totaled  approximately  $302,0(X}. 


Crop  evaluations 

The  CAAP  shrimp  farm  was  a  large-scale  experiment  in  which  different 
stocking  and  growout  strategies  were  both  demonstrated  and  tested.  Analyses 
based  solely  on  financial  criteria  would  show  only  financial  losses.  To  allow 
an  analysis  for  comparison  with  private  ventures,  a  crop  evaluation  approach 
was  developed.  This  tqjproach  is  less  comprehensive  but  may  be  acceptable 
for  identifying  the  specific  favorable  and  unfavorable  aspects  of  demonstration 
project  crop  production.  Monthly  accounting  reports  and  growout  summaries 
were  used  to  approximate  crop  results  in  relation  to  important  operating 
expenses.  Crop  comparisons  for  1987  and  1988  were  developed  for  this 
evaluation. 

Table  1 1  shows  the  results  of  two  crops  from  Pond  A  in  1987.  The  initial 
observation  is  that  each  crop  was  produced  for  similar  costs,  $2.18  versus 
$2.08  per  pound  of  tails.  The  second  crop  was  actually  produced  at  a  much 
lower  cost  than  is  evident  from  Table  11.  TTw  higher  $0.23-per-pound  cost  for 
processing  Crop  2  was  due  to  approximately  one-third  of  Crop  2  being  pro¬ 
cessed  and  sold  as  PUD  shrimp.  Note,  however,  that  the  lower  total  cost  of 
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Table  8 

1987  Operating  Budget  for  CAAP  Demonstration  Project 
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Table  9 

1988  Operating  Budget  for  CAAP  Demonstration  Project 


Crop  2  was  for  a  smaller  shrimp.  This  late-season  crop  incurred  lower  costs, 
in  part,  because  smaller  shrimp,  in  general,  are  cheaper  to  produce.  Although 
smaller  shrimp  are  regularly  observed  to  have  better  feed  conversion,  the  sig¬ 
nificantly  lower  feed  cost  for  Crc^  2  was  related  to  colder  weather  when  it 
was  not  feasible  to  feed. 

The  relative  efficiency  of  these  actual  documented  costs  compared  to  other 
conunercial  operations  could  not  be  determined.  Feed  cost  estimates  by  Law¬ 
rence,  Johns,  and  Griffin  (1984)  and  Parker  (1988)  were  both  $1.01  per  pound 
of  tails.  The  CAAP  demonstration  project  results  of  $0.60  and  $0.28  per 
pound  of  tails  for  feed  are  signihcandy  enough  below  these  published  esti¬ 
mates  to  indicate  a  measure  of  success.  The  marked  difference  between  the 
published  estimates  and  the  CAAP  demonstration  project  costs  was  found  in 
the  cost  per  pound  of  posdarvae.  The  CAAP  demonstration  project  showed  a 
uniform  cost  of  $0.83  to  $0.89  per  pound  for  posdarvae.  This  compares  to 
$0.64  per  pound  (Lawrence,  Johns,  and  Griffin  1984)  and  $0.55  per  pound 
(Parker  1988).  During  the  period  when  posdarvae  were  being  purchased  for 
stocking  the  demonstradon  project,  the  price  of  posdarvae  fluctuated  from 
$6.50  per  thousand  to  $15.(X)  per  thousand.  The  difference  between  actual 
demonstradon  project  experience  and  referm^  estimates  may  not  be  real; 
however,  it  is  the  only  comparison  suitable  from  die  general  geograidiic  area. 
The  posdarvae  cost  per  thousand  was  comparable  with  the  exception  of 
Crop  1.  The  purchase  price  cost  per  thousand  for  Crop  1  was  twice  that  of 
Crop  2.  However,  Crop  2  had  a  higher  cost  per  pound  of  production.  The 
lower  survival  experieru%d  in  Crop  2  produced  the  higher  effective  cost 

Two  crops  were  produced  in  1988.  A  summary  of  that  year’s  results  is 
shown  in  Table  12.  There  were  important  differences  between  the  1987  crops 
and  die  1988  crops.  Crop  3,  grown  in  Pond  A,  was  the  extensive  trial  that  had 
a  low  stocking  density.  Crop  4,  grown  in  Pond  B,  was  a  semi-intensive  trial 
undertaken  after  the  pond  had  received  dredged  material. 

The  January,  1989,  narrative  report  by  MariQuest  noted  disappointing 
results  for  the  1988  crops.  In  June,  130  mph  winds  occurred,  and  in  Septem¬ 
ber,  hurricane  Gilbert  disturbed  conditions  late  in  the  growout  The  extensive 
trial  in  Pond  A  experienced  significant  mortality  due  to  predation  by  sea  trout 
Pond  B  had  fundamental  problems  from  the  start  due  to  poor  shipping  of  post¬ 
larvae  and  possibly  due  to  disease.  Crop  3,  the  extensive  trial  in  Pond  A,  was 
not  an  economic  success.  Table  12  shows  a  total  per  pound  cost  of  $8.53  for 
producing  2,785  lb  of  tails.  The  low  number  of  shrimp  harvested  causes  the 
postlarvae  cost  to  be  $6.43  per  pound  whidi  would  be  an  unacceptable  produc¬ 
tion  cost  for  a  ctxnmercial  operation.  However,  if  the  average  postlarvae  cost 
of  $0.97  per  pound  of  Crop  A  in  Pond  B  were  substituted  for  the  $6.43  per 
poimd  cost,  the  total  per  pound  production  cost  for  shrimp  from  Crop  3  would 
have  been  $2.11.  The  extensive  management  approadi  u^  for  Crop  3  was 
successful  at  producing  a  limited  crop  of  large  shrimp  with  no  feed  cost  The 
feed  cost  can  be  one  of  the  three  hi^iest  production  costs  along  with  post¬ 
larvae  and  harvest  costs.  Those  shrimp  that  did  survive  until  harvest  were 
some  of  the  largest  produced  at  the  demonstration  project  This  could  indicate 
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Table  12 

1988  Crop  Summary 


Haivsst  Labor  Coat  data  were  not  available  for  Crop  4.  $0.53  is  a  weighted  average  from  Crop  1  aruf  Crop  2. 


that  for  many  containmoit  areas,  extensive  management  is  peih^  the  best 
alternative.  (It  must  be  noted  that  the  "total"  oitries  of  Tables  11  and  12  are 
totals  of  only  the  cost  entries  in  die  tables.  The  prior  cash  flow  tables  indicate 
that  there  were  other  expenses.) 

Crop  4,  the  semi-intensive  effort  in  Pond  B,  can  be  compared  to  the  1987 
crops.  Posdarvae  costs  were  higher  per  pound  because  mortality  resulted  in 
fewer  pounds  of  harvested  shrimp  to  cover  die  postlarvae  eiqiense  whidi  had 
beat  incurred  at  the  reasonable  price  of  $8.80  per  thousand.  Feed  and  diesel 
costs  were  significantly  higher  on  a  per-pound  basis  than  die  costs  of  feed  and 
fuel  for  Crop  2  in  1987.  Crop  4  in  1988  resulted  in  a  tripling  of  per-pound 
feed  costs  over  that  of  Crop  2  in  1987.  These  two  growout  efforts  had  similar 
survival  rates  and  produced  shrimp  of  similar  size.  However,  die  total  critical 
costs  of  $2.87  per  pound  for  Crop  4  exceeded  the  market  prices  for  the  shrimp 
produced.  This  situadtMi  will  be  separately  analyzed  for  1987  and  1988  in  the 
following  section  on  marketing. 

As  has  been  pointed  out  previously,  the  demonstradon  project  provided  an 
opportunity  to  examine  different  options  for  stocking,  managonent,  and  pro- 
ductiorL  The  two  crops  produced  in  Pond  A  in  1987  were  the  closest  to  actual 
commercial  practices  and  can  be  used  to  evaluate  the  economic  potential  of 
aquaculture  in  a  DMCA.  Crops  1  and  2  could  rqiresent  a  production  year  in 
an  ongoing  business.  To  evaluate  economic  potoitial,  yield  and  production 
costs  can  be  compared  to  values  from  aquaculture  literature.  This  is,  of 
course,  a  limited  comparison  that  shows  selected  production  costs  and  ignores 
start-up  costs  associated  with  the  first  year  of  the  dononstration  project  On  a 
physical  yield  basis,  ttie  two  harvests  from  Pond  A  in  1987  produced 
154,462  lb  of  whole  shrimp.  This  represents  a  yield  of  1,485  lb  per  acre. 
Because  75  percent  of  the  shrimp  consumed  in  the  United  States  are  imported, 
comparison  to  foreign  aquaculture  operations  is  relevant  R.  Rosenberry 
(1990)  reports  in  the  Sqitanber/October  1990  issue  of  Aquaculture  Magazine 
that  the  average  yield  for  farmed  shrimp  from  Mexico  is  765  lb  per  acre,  from 
Ecuador  it  is  593  lb  per  acre,  and  the  Western  Hemisphere  average  is  2,654  lb 
per  acre. 

Texas  A&M  researdiers  Hollin  and  Griffin  (1985)  used  a  yield  of  af^roxi- 
mately  950  lb  per  acre  of  whole  shrimp  in  analyzing  a  hypothetical  Texas  farm 
of  20  ponds  of  25  acres  each  with  one  harvest  per  year.  For  a  20-acre  pond  in 
Soutii  Carolina,  Pomeroy^  used  a  yield  of  250  lb  per  acre  of  whole  shrimp.  It 
is  apparmt  from  these  figures  and  the  demonstraticxi  project  yield  of  1,485  lb 
per  acre  that  containment  area  aquaculture  has  the  potential  for  at  least  limited 
success. 

Mainland  U.S.  shrimp  aquaculture  occurs  priiKipally  in  soutii  Texas  and  in 
Soutii  Carolina.  Shrimp  researdi  data  fran  these  two  states  are  available  in 


^  R.  S.  Pomeroy.  (1990).  "Estimated  costs  of  marine  shrimp  in  one  20-acie  existing  ricerield 
impoundment,  South  Carolina,  1990”  (penonal  communication). 
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the  aquaculture  literature  and  provide  comparative  data  for  yields  as  well  as 
production  costs. 

From  tlK  previously  cited  leferuices  for  Texas  and  South  Carolina,  selected 
production  costs  fnxn  the  dmoistration  project  are  compared  in  Table  13  to 
similar  costs  for  producing  farm-raised  shrimp  from  hypothetical  aquaculture 
operatirms  in  these  two  states.  The  South  Ourolina  example  is  based  on  the 
experience  of  shrimp  farmers  and  researchers  usirig  existing  rice  field 
impoundmoits  for  shrimp  ponds.  Due  to  the  more  northerly  latitude.  Soudi 
Carolina  aquaculturists  attempt  only  one  crop  per  year.  All  of  the  per-pournl 
production  costs  from  the  demrxistration  project  used  for  comparison  are  rea¬ 
sonably  close  to  those  theoretical  values  used  by  South  Carolina  researdier 
Pomeroy. 

The  Texas  example  represents  a  large  "agribusiness”  shrimp  farm  of  over 
500  acres  and  provides  contrast  with  the  smaller  South  Carolina  pond  of 
20  acres.  With  the  exception  of  fuel  costs,  the  labor,  postlarvae,  arxl  feed 
costs  incurred  at  the  contairunent  area  site  agree  well  with  the  theoretical  costs 
chosen  by  Texas  researchers  Hollin  arxl  Griffin  (1985). 

Some  of  the  difficulties  of  comparing  harvest  arxi  production  costs  figures 
for  U.S.  aquaculture  arise  because  there  are  relatively  few  companies  produc¬ 
ing  cultured  shrimp  and  there  is  no  domestic  reporting  system  that  provides  a 
reservoir  of  data.  Moreover,  tte  data  that  are  available  reflect  the  trends  in 
U.S.  shrimp  farming  toward  smaller  pcxids  of  5  to  20  acres  each  and  higher 
intensity  management  of  mote  densely  stocked  animals.  The  expectation  is 
that  with  smaller  ponds,  closer  management  is  possible.  The  demonstration 
project  ponds  were  considerably  larger  than  those  used  for  comparisrm  of 
harvest  figures.  The  respectable  yield  of  1,485  lb  per  acre  may  attest  to  the 
skUls  of  die  demonstration  project  managers,  but  the  large  pond  size  makes 
comparisons  to  figures  from  research  literature  less  direct  Neverthdess,  the 
BrownsvUle  shrimp  farm  thus  dmoistrated  that  aquaculture  in  a  DMCA  is 
quite  feasible,  based  on  both  yield  and  production  costs. 


Marketing  Analyses 

Mailceting  decisions  can  have  as  great  an  impact  on  profits  as  operation  and 
production  decisions.  One  of  the  critical  choices  made  early  in  planning  the 
demonstration  project  was  the  decision  to  raise  shrimp.  Other  critical  decisions 
made  prior  to  harvests  involved  the  timing  of  shrimp  sales  and  the  forms  of 
the  sh^p  products  to  be  sold.  All  of  these  decisions  were  influenced  by  the 
national  worldwide  shrimp  markets. 
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Recent  ehrtmp  market  hietory 


The  CAAP  denKHistraiioa  project  began  in  1986.  Shrimp  siqiply  and 
maricets  {xior  to  that  time  were  the  impetus  for  cmsideration  of  dome^c 
shrimp  aquaculture  investments.  The  1980’s  to  diat  point  had  been  a  period  of 
renewed  consumer  intoest  in  the  health  a^)ects  of  s^ood.  Devek^xnent  of 
shrimp  farming  businesses  in  South  Amoica  and  Asia  was  frequently  reported 
in  trade  and  general-pubUc-orienled  publications.  A  common  element  of 
descriptions  in  the  published  material  was  diat  foe  domestic  shrimp  fishery  was 
mature  and  fully  developed.  Shrimp  supply  from  domestic-c^Jture  fisheries 
was  thought  to  be  in  a  no-growth  phase.  AU  grourrds  had  been  discovered  and 
fished  to  full  cj^racity.  It  was  assumed  that  profitable  aquaculture  would  occur 
due  to  foe  constraint  on  domestic  su{^y  and  increasing  seafood  consumptioa 
Aquaculture  of  shrimp  arose  as  a  potentially  new  dement  in  foe  suj^ly  side  of 
the  market,  and  suf^lies  fiom  aquaculture  sources  exerted  more  influence  than 
corresponding  pou^age  increases  from  natural  fisheries. 

Table  14  shows  in  millions  of  pounds  the  quantities  of  shrimp  in  inventory, 
the  quantities  landed  (includes  cultured),  and  the  quantities  imported.  From 
1950  to  1988,  the  U.S.  shrimp  supply  irrcreased  by  4.2  percent  armually. 
However,  during  the  recent  period  from  1980  to  1988,  the  growth  rate  in  sup¬ 
ply  increased  5.8  percent  armually.  Domestic  production  during  this  recent 
period  did  not  increase.  Essentially  all  new  suj^lies  required  to  satisfy  the 
increased  consumer  interest  in  seafood  came  from  import  sources.  It  was  an 
additional  340  million  pounds  of  imported  shrimp  that  the  prospective  domes¬ 
tic  shrimp  farm  investor  in  the  mid-1980’s  would  have  had  to  contend  with  in 
a  quest  for  profits. 

A  noteworthy  result  of  the  shrimp  supply  iiKrease  was  the  relatively  dimin¬ 
ished  role  of  inventories  in  the  shrimp  industry.  From  Table  14,  it  is  evident 
that  as  import  supplies  increased,  inventories  fod  not  build.  It  had  been  a 
characteristic  of  the  U.S.  shrimp  industry  that  armual  inventories  would  be 
built  late  in  the  year  for  marketing  during  winter  months.  Generally,  the 
buildup  of  inventories  was  rewarded  with  higher  winter  and  Lenten-season 
prices.  However,  the  greater  degree-of-supply  certainty  arising  fnmi  foreign 
aquaculture  sources  diminished  the  need  and  incentive  for  late-year  storage. 
Storage  and  resale  now  occurs  mote  to  meet  the  needs  of  wholesalers.  More 
shrimp  were  marketed  each  year  without  beginning  inventories  (January)  show¬ 
ing  a  related  increase.  The  shrimp  market  became  more  "current"  as  a  result 
of  large  supplies  coming  from  countries  developing  their  aquaculture  potential. 

This  marketing  situation  was  characterized  by  increasing  supplies  being 
sold  more  quickly  and  directly.  Shrimp  sales  reflect  consumption  in  the 
United  States.  Hgutes  from  1960  through  1988  are  shown  in  Table  15. 

Shrimp  consumption  trends  have  been  upward  in  response  to  both  favorable 
economic  conditions  in  the  1980’s  and  rising  availability.  The  pace  of  shrimp 
supply  growth  (5.8  percent  annually)  clearly  outstripped  the  country’s  annual 
population  increase  of  only  1  percent  Inventories  f^ed  to  build  which  indi¬ 
cated  that  prices  and  promotions  were  being  used  to  keep  the  market 
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Tal>lol4 

United  States  Shrimp  Supply,  1950-1968 

Yaat 

BcQlnnlnQ  Inwniofy 

Umlnoa 

Impert. 

Total 

1960 

16 

121 

44 

181 

1965 

32 

154 

60 

246 

1960 

48 

156 

125 

329 

1965 

49 

152 

181 

382 

1970 

69 

224 

249 

542 

1975 

82 

209 

232 

523 

1976 

54 

246 

272 

572 

1977 

72 

288 

272 

632 

1978 

94 

257 

240 

591 

1979 

65 

206 

269 

540 

1960 

88 

206 

256 

554 

1981 

78 

219 

258 

556 

1982 

65 

176 

320 

561  I 

1983 

58 

156 

421 

635  H 

1984 

71 

168 

422 

681 

1965 

61 

207 

452 

720 

1986 

62 

244 

492 

798 

1987 

59 

224 

483 

866 

1968 

87 

203 

498 

668 

1  NOTE;  The  total  ookimn  rapresenta  total  supply  prior  to  accounting  for  end  inventory  and  a  sc 

nail  amount  of 

unburdened.  Even  the  favorable  national  economic  situation  could  not  prevent 
a  negative  impact  on  prices.  Following  the  l(X),000,000-lb  import  increase  of 
1983,  a  generally  unfavorable  price  trend  confronted  aquaculture  investors  by 
1985-86.  Since  that  time,  the  importation  of  white  shrimp  from  China  has 
increased.  Most  of  the  Chinese  fanned  shrimp  were  in  the  41-60  count  sizes, 
thereby  resulting  in  a  price  decrease  in  1988.  Even  laiger  shrimp  are  not  insu¬ 
lated  horn  price  weakening.  In  1989,  prices  for  the  30-count  and  larger 
shrimp  were  much  lower.  Major  increases  in  the  sui^ly  of  farm-raised  tiger 
shrimp  from  Indonesia,  Thails^,  and  the  Philippines  resulted  in  a  decrease  in 
production  from  other  countries. 


Marketing  the  demonstration  project  shrimp 

Revmue  generation  for  the  demonstration  project  was  not  a  simple  matter 
of  pricing  the  harvest  As  the  cash  flow  tables  indicate,  sales  were  from 
frozen  inventories.  The  sales  firom  1987  occurred  primarily  in  1988.  This 
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Table  15 

United  Statee  Per  Capita  Shrimp  Conaumptlon,  1960*1988 

PoundaM^apMa 

I960 

1.1 

1965 

1.2 

1970 

1.4 

1975 

1.4 

1960 

1.4 

1961 

1.5 

1882 

1.5 

1983 

1.7 

1984 

1.9 

1985 

2.0 

1986 

2.2 

1967 

2.3 

1968 

2.4 

includes  Crop  1  production  harvested  in  September  1987  and  likely  sold  pri¬ 
marily  as  shell-on  frozen  headless  in  January  and  Fdiruary  of  1988.  The 
Crop  2  production  included  the  sale  of  two  shrimp  forms,  shell-on  fiozen 
headless  and  PUD.  Aj^roximately  one-third  of  the  Pond  2  harvest  was  pro¬ 
cessed  into  PUD  shrimp.  The  sales  records  used  to  idoitify  the  timing  of  sales 
generally  were  not  omducive  to  differortiating  betweoi  1987  crops.  However, 
the  one-third  of  Pond  2  production  tiiat  was  peeled  was  essentially  all  of  that 
form  associated  with  the  1987  yield.  Only  330  lb  of  PUD  shrimp  were  pro¬ 
cessed  from  the  first  crop.  With  this  information,  the  1987  shrimp  crop  sales 
reports  could  be  used  to  identify  when  PUD  shrimp  (i.e.  Crop  2)  were  sold. 

The  size  distribution  of  shrimp  for  each  crop  is  indicated  in  Table  16.  The 
extensive  approach  of  Pond  A  in  1988  produced  tiie  largest  shrimp.  Crop  1  in 

1987  had  the  next  largest  shrimp  followed  by  Crop  2  in  1987  and  Crop  4  in 

1988  with  similar  sizes. 

The  total  revenue  from  shrimp  sales  is  a  result  of  the  size  mix  and  the 
prevailing  price.  The  prevailing  {Mice  was  reviewed  from  two  perspectives. 
First,  prevailing  prices  during  the  month  of  harvest  and  the  period  of  sale  were 
developed  from  published  sources.  The  second  price  perspective  is  the  price  at 
ex-vessel  and  wholesale.  This  perspective  identifies  whether  or  not  a  price 
over  wild  supplies  was  received.  Ihe  total  revalue  then  depoids  on  the  size 
distribution  ^able  16)  and  dates  of  sales.  Shrimp  prices  are  directly  related  to 
size  with  larger  shrimp  bringing  higher  prices.  The  domestic  shrimp  market  is 
affected  by  a  iximplex  set  of  international  factors.  Imported  shrimp  can  pro¬ 
vide  as  much  as  70  to  75  percent  of  supply.  Fluctuations  and  uncertainty  in 
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Table  16 

CAAP  Demonatratlon  Project  Shrimp  Production  and  Size  Distribution 


TalStae 

(Number/Pound) 

1967 

1.6.  1 

Cropi  % 

Crop2% 

Cra|>S% 

Crop  4  % 

U  16 

0 

0 

5.3 

.01 

16-20 

0 

0 

31.4 

0 

21-25 

0 

0 

1.1 

.01 

26-30 

.1 

0 

9.5 

.01 

31-35 

3.8 

2.0 

42.3 

.6 

36-40 

29.4 

13.3 

7.9 

55 

41-50 

47.9 

4.5 

.0 

32.0 

51-60 

16.3 

10.6 

.3 

34.9 

61-70 

1.6 

12.3 

.2 

16.0 

71-80 

.4 

26.5 

0 

4.0 

.5 

100.0 

30.8 

100.0 

1.1 

100.0 

6.7 

100.0 

Total  Pounds 

66,175 

29,055 

2,785 

44,390 

international  shrimp  supplies  have  made  the  practice  of  delaying  domestic  sales 
more  risky  for  shrimp  h^esters. 

Crop  1  of  1987  could  not  be  specifically  identified  when  sold  because  of 
recordlreeping  procedures.  Table  16  shows  that  the  predominant  sizes  har¬ 
vested  were  the  36-50  count  The  1987  Crop  1  disposition  record  indicated 
that  most  of  these  shrimp  would  have  been  sold  in  December  1987  and 
January/February  1988.  A  similar  comparison  for  Crop  2  (December  harvest) 
and  the  sales  record  indicate  that  most  of  these  shrimp  were  likely  sold  in 
August  and  October  of  1988.  The  October  sales  were  predomiru^y  PUD 
shrimp.  It  is  noteworthy  from  a  marketing  perspective  that  Crop  3  had  a 
10  percent  stocking  of  P.  stylirostris.  Harvest  size  distribution  shown  in 
Table  16  indicates  a  larger  average  size  shrimp.  Shrimp  farm  managers 
reported  that  the  larger  shrimp  were  P.  stylirostris  and  represented  80  percent 
of  the  crop  value.  A  comparison  of  selected  sale  date  prices  received  and  a 
refermKe  wholesale  price  standard  from  New  York  were  made  and  reported  in 
Table  15. 

The  New  York  reference  price  should  be  approximately  $0.10  per  pound 
higher  to  reflect  transportation  expenses.  In  general,  the  demonstration  project 
received  prices  for  shell-on  frozen  headless  shrimp  that  were  comparaUe  to 
New  York  prices  (Table  17).  Crop  2  of  1987  produced  approximately 
10,000  lb  of  shrimp  in  headless  categories  71-80  and  804-.  Because  of  the 
small  size,  Mari(^est  had  these  processed  into  PUD  shrimp  as  a  means  of 
gaining  higher  revenue.  This  choice  actually  produced  a  substantial  loss.  A 
higher  processing  cost  was  incurred  for  the  peeling,  and  additional  cost  was 
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Table  17 

CAAP  Demonstration  Project  Prices  Received  for  Shrimp 

Selected  Sale  Date 

Selected  Sice  Category 

Price  Received  Per 
Pound 

New  Yorfc  I 

Wholeeaie  Price  | 

December.  1987 

36-40 

350 

3.60  1 

January,  1988 

31-35 

4.40 

4.65  8 

36-40 

3.55 

375 

41-50 

3.10 

3.30  1 

February,  1988 

36-40 

3.70 

3.90  1 

41-50 

3.29 

3.30  1 

March.  1988 

51-60 

3.00 

2.85  1 

April,  1988 

51-60 

2.79 

3.00  1 

August,  1988 

61-70 

2.25 

2.35 

71-80 

1.00 

2.10 

October,  1988 

90-110  PUD 

2.37 

3.15 

110-130  PUD 

2.21 

3.30 

130-150  PUD 

1.98 

2.30 

November,  1988 

41-50 

3.35 

3.80 

51-60 

312 

3.15  1 

January,  1989 

51  60 

3.15 

3.30  1 

February,  1989 

31-35 

4.85 

4.90  V 

61-70 

2.85 

2.90 _ 1 

incurred  when  the  shrimp  were  placed  in  storage  for  9  to  10  months.  Table  18 
indicates  that  the  PUD  shrimp  were  predominately  in  the  904-  size  category. 
Acmal  prices  received  in  October  1988  were  in  the  range  of  $1.98  to  $2.37  per 
pound.  Ex-vessel  prices  for  shell-on  tails  in  December  1987,  the  date  of  Crop 
2  harvest,  were  in  the  $1.80  to.$2.3S  range.  Thus,  processing  costs  could  have 
been  saved  on  the  10,000  lb  at  a  savings  of  approximately  $0.25  per  pound.  It 
should  be  noted  that  PUD  shrimp  prices  at  the  time  the  shrimp  were  processed 
were  much  higher.  The  PUD  shrimp  price  range  was  $3.55  to  $3.85  in 
December  1987,  thus  prompting  the  decision  to  have  the  small  shrimp  pro¬ 
cessed.  Shrimp  farm  management  reported  that  by  the  time  of  sale  in 
October  1988,  prices  had  been  falling  progressively  and  almost  no  PUD 
shrimp  were  being  sold  in  the  south  Texas  market  at  any  price.  The  average 
PUD  shrimp  price  was  $1.59  per  pound  higher  at  harvest  than  at  the  date  of 
sale.  The  result  was  a  total  foregone  revenue  of  approximately  $16,000. 

The  comparisons  of  ex-vessel  fresh  prices  and  New  York  wholesale  hnozen 
prices  at  the  time  of  harvest  with  wholesale  hozen  prices  received  by 
MariQuest  (Tables  17  and  18)  indicate  that  favorable  marketing  results  were 
achieved.  While  there  were  some  exceptions,  notably  the  PUD  shrimp  choice, 
most  sales  of  frozen  shrimp  tails  paid  for  the  processing  costs.  Selling  proces¬ 
sed  frozen  tails  was  a  better  choice  than  selling  at  ex-vessel  fresh  prices. 
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Table  18 

CAAP  Demonstration  Project  Prices  of  Ex-Vessel  and  Wholesale  Headless 
Shrimp  Prices  Prevailing  at  Harvest 


1.  . 

Ex-Vm««1'  Fresh 

Wholesale'  Frozeit  | 

Crop  t  -  September,  1987 

36-40 

$2  95 

$3  70 

41-50 

$260 

$3  35 

51-60 

$2  55 

$3  25 

Crop  2  -  December,  1987 

51-60 

$260 

$3  05 

61-70 

$2  50 

$295 

71-80 

$1  85 

$2  75 

Crop  3  -  November,  1 988 

16-20 

$6.13 

$8  00 

21-25 

$5  13 

$7  10 

26-30 

$4  95 

$5  75 

31-35 

$4  05 

$4  75 

Crop  4  -  November,  1 988 

36-40 

$3  45 

$4  15 

41-50 

$3.25 

$3  80 

51-60 

$2  45 

$3  15 

61-70 

$2.00 

$2  95 

'  Ex-vessel  western  Gulf  of  Mexico  reported  by  the  Nabonal  Marine  Fisheries  Service  (NMFS). 
'  Wholesale  prices  ex-warehouse  New  York  reported  by  NMFS. 


The  speculation  with  the  small  shrimp  processed  as  PUD’s  resulted  in  sales 
approximately  $16,000  lower  than  sale  immediately  at  wholesale  frozen  prices. 
This  speculation  represented  an  unfortunate  marketing  decision  but  resulted  in 
an  important  lesson  being  learned. 


Conclusions  from  Demonstration  Project 

Although  the  demonstration  project  was  a  commercial-scale  operation,  it 
was  not  designed  as  a  commercial  operation  would  be.  Existing  aquaculture 
technology  for  smaller  ponds  was  adapted  to  the  demonstration  site  where 
existing  containment  areas  of  over  100  acres  each  already  existed.  Despite  this 
origin,  the  project  met  the  purposes  for  which  it  was  established  and  generated 
much  new  iitformation  to  give  perspective  for  future  aquaculture  in  DMCA’s. 

The  project  did  reveal  a  significant  value  to  the  lowered  start-up  or  entry 
costs.  Containment  area  levee  cost  estimates  by  the  USAED,  Galveston,  were 
$1,600  and  $900  per  acre  for  Pond  A  and  Pond  B,  respectively.  When  com¬ 
pared  to  aquaculture  literature,  these  values  appear  closer  to  the  per-acre  value 
for  smaller  ponds.  The  demonstration  project  ponds  were  10O+  acres  each  but 
were  compared  to  cost  data  from  the  literature  for  smaller  ponds  near  20  acres 
each.  Engineering,  surveying,  designing,  and  permitting  work,  if  perfonned  by 
the  USAGE,  could  be  worth  $400  per  acre.  For  the  demonstration  project,  the 
combined  capital  savings  was  estimated  to  be  $27 1 ,000.  The  annual  drain  on 
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cash  flow  of  the  estimated  $271,000  start-up  capital  needs  would  have  been 
$63,000. 

In  an  industry  known  for  scarcity  of  funds  available  from  financial  institu¬ 
tions,  this  capital  savings  is  both  real  and  valuable.  Investors  characteristically 
provide  a  high  share  of  an  aquaculture  project’s  start-up  capital  because  most 
projects  lack  full  institutional  support.  Not  only  could  the  lowered  immediate 
demand  on  cash  outflow  increase  chances  for  company  success,  but  a  DMCA 
aquaculhuv  venture  would  be  available  to  a  wider  number  of  prospective  com¬ 
panies.  This  is  an  outlook  which  will  be  of  value  not  just  to  large  containment 
areas  like  those  at  the  demonstration  project,  but  to  smaller  sites  suited  to  more 
intensive  operations  or  part-time  operators. 

The  value  to  a  new  aquaculture  facilty’s  investor(s)  of  DMCA  use  is,  up  to 
now ,  unquantified.  Whatever  quantification  there  could  be  will  produce  site- 
specific  numbers.  The  USACE  and  aquaculture  companies  have  similar  needs 
for  accessible  sites,  perimeter  levees,  containment  areas  (ponds)  of  various 
sizes,  water-retaining  soils,  and  water  control  in  impoundments.  When  these 
needs  can  be  met  on  a  site  that  is  technically  conducive  to  aquaculture,  an  eco¬ 
nomic  opportunity  exists. 

The  major  potential  investment-reducing  incentive  to  use  a  DMCA  is  the 
pond  construction  cost.  Parker  (1988)  identified  coastal  pond  construction 
costs  of  $1,(X)0  per  acre  in  Texas.  Catfish  farm  levee  costs  are  also  well  docu¬ 
mented.  Keenum  and  Waldrop  (1988)  provide  an  estimate  for  catfish  pond 
construction  of  $840  per  acre.  This  estimate  was  reflective  of  eight  ponds  of 
17  acres  each  in  a  system.  Wet  soils  of  coastal  areas  and  the  remoteness  of 
sites  could  make  DMCA  projects  more  costly.  The  large  pond  size  of  the 
demonstration  project  made  construction  costs  lower  on  a  per-acre  basis.  Use 
of  a  pond  construction  value  to  prospective  culturists  of  $800  per  acre  for 
DMCA  culture  appears  to  be  a  reasonable  point  for  reference. 

There  is  also  value  to  reducing  investment  capital  needs  for  engineering, 
designing,  surveying,  and  permitting.  To  the  extent  that  the  USACE,  or  ports 
and  waterway  districts  provide  these  services,  an  additional  value  of  $400  per 
acre  could  occur.  Using  estimates  of  investment  needs  from  the  aquaculture 
literature,  a  combined  value  for  pond  engineering,  design,  surveying,  permit¬ 
ting,  and  construction  of  $1,2(X)  per  acre  can  be  justified. 

For  the  approximately  230-acre  CAAP  demonstration  project,  this  amounts 
to  $271,000.  The  reduction  of  investment  capital  needs  may  be  as  important 
to  increasing  lender  support  as  it  is  to  lowering  break-even  costs  since  capital 
availability  is  a  well  known  constraint  in  the  aquaculture  industry. 
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4  Development  of  DMCA 
Model 


Purposes  and  Requirements 

Once  the  demonstration  project  was  established  and  produced  leal-woild 
data,  specific  start-up  costs  and  crop  returns  were  identified  and  quantified. 
These  demonstration  results  were  then  used  in  formulating  a  computer  model 
that  allows  a  user  to  "test"  the  economic  feasibility  of  raising  various  animals 
in  DMCA’s  of  different  sizes. 

The  primary  objective  of  the  DMCA  model  is  to  provide  a  spreadsheet 
template  with  the  features  necessary  to  input  specific  data,  perform  "what-if 
scenarios,  and  obtain  calculated  results  which  will  enable  the  user  to  make 
sound  economic  and  mailceting  decisions  which  must  be  considered  prior  to 
starting  an  aquaculture  business. 

Specific  requirements  of  the  model  were  to: 

a.  Be  useful  to  USAGE  district  persormel,  landowners,  and  aquaculturists, 
none  of  whom  are  experts  at  both  dredging  and  aquaculture. 

b.  Be  flexible  to  analyze  selected  variables  that  may  be  peculiar  to  certain 
species  in  different  parts  of  the  country. 

c.  Separate  expenditures  of  the  aquaculturist  and  the  USAGE  district 

d.  Be  PG-compatible,  portable,  and  designed  for  the  novice  PC  user  to 
operate  with  a  minimum  amount  of  computer  knowledge. 

After  reviewing  several  economic  models  (Chapter  6)  and  because  of  the 
unique  nature  of  DMCA  aquaculture,  a  special  model  was  develr^d  and 
tested  with  existing  data  from  the  field  demonstration  to  idoitify  specific  start¬ 
up  investments,  variable  and  fixed  costs,  and  potential  crop  returns  over  a 
specified  period  of  time.  The  final  arudysis  of  the  worksheet  provides  the 
aquaculturist  with  the  differmces  in  armual  expoises,  net  income/loss,  and  cash 
balance  figures  with  and  without  financial  assistance  from  the  USAGE  district 
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This  model  is  not  a  substitute  for  die  in-depth  analyses  of  an  aquaculture 
business  that  would  be  required  by  a  lerider  or  a  financial  backer.  Neidier  is  it 
an  accounting  system.  It  is.  however,  a  good  means  for  making  an  initial 
ap[xaisal  of  the  economic  feasibility  of  a  project 


Model  Design 

The  DMCA  spreadsheet  model  (Economics  and  Marketing  Worksheets)  is  a 
combination  of  six  worksheets  developed  with  Lotus  1-2-3,  a  software  product 
of  the  Lotus  Corporation.  The  worksheets  accept  and  calculate  data  for 

a.  Construction  costs. 

b.  Initial  investment  costs. 

c.  Annual  variable  costs. 

d.  Annual  fixed  costs. 

e.  Annual  sales  summary. 

/.  Annual  income  statement  and  annual  cash  balance  statemoiL 

The  spreadsheet  fonnat  will  accept  initial  input,  perform  required  calcula¬ 
tions,  and  update  figures  from  pp  1  to  6  of  die.Economics  and  Marketing 
worksheets.  OtKe  the  workslieets  are  filled  in,  individual  or  multiple  parame¬ 
ters  can  be  changed,  and  the  results  of  these  changes  can  be  viewed  inunedi- 
ately.  This  is  a  significant  advantage  of  the  spreadsheet  format  However,  the 
six  worksheets  are  designed  so  that  they  can  be  used  without  the  computer 
performing  all  of  the  calculations. 

The  worksheets  require  the  user  to  input  a  number  of  cost  figures.  These 
figures  may  have  to  be  estimates,  as  in  the  length  of  a  pond  levee,  or  they  may 
require  some  research  into  typical  values  from  aquaculture  literature  or  experts. 
Examples  of  these  are  the  cost  of  fingerlings  or  ^  number  of  pounds  of  a 
species  that  may  be  harvested  per  acre. 

Although  the  woiksheets  require  considerable  input,  they  are  structured  to 
assist  the  potential  aquaculturist  in  initiating  a  thorough  preproject  evaluation. 
Standard  ^ancial  analysis  concepts  are  iiKorporated  to  prompt  the  user  to 
consider  the  full  range  of  factors  and  to  appreciate  their  relationships. 

This  computer  model  is  not  comparable  to  programs  such  as  AQUADEC 
which  took  many  months  or  years  to  develop.  It  does  not  perform  complex 
calculations  rmr  does  it  account  for  sudi  firings  as  declining  rates  of  deprecia¬ 
tion  or  interest  Further,  it  will  not,  by  itself,  calculate  multiyear  scenarios. 
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Explanations  of  the  use  of  the  individual  woiksheets  follow,  but  two  applica¬ 
tions  will  be  mentioned  at  this  point  For  analyzing  a  crop  that  requires 
2  years  before  harvest  the  user  may  have  to  tun  the  model  twice  to  calculate 
annual  costs  that  would  be  incurred  prior  to  sale  of  the  product  Each  year  of 
operatim  should  be  different  for  many  of  the  variable  costs  and  similar  for 
many  of  the  fixed  costs.  This  would  be  tnie  of  analyzing  a  hybrid  striped  bass 
operation  or  a  clam  farm.  For  analyzing  the  effects  of  periodic  materi^  dis¬ 
posal  by  the  local  USAGE  district,  the  model  can  be  nm  once  for  each  year 
during  which  aquaculture  would  occur  and  once  for  a  year  of  disposal. 
liKome  and  expense  figures  can  then  be  added  and  averaged  to  determine  die 
effect  of  a  missed  opportunity  to  harvest  and  sell  a  crop. 

Appendix  A  provides  a  copy  of  the  User’s  Guide  to  the  Economics  and 
Marketing  Woiksheets  and  displays  results  of  woricsheet  analyses  of  selected 
species  (Chapter  5). 

The  woiksheets  are  illustrated  on  the  following  pages  as  figures,  parts  a 
through  f,  and  are  accompanied  by  a  brief  explanation  of  the  contents  of  each 
worksheet 

The  economics  computer  model  developed  to  analyze  DMCA  aquaculture 
operations  is  available  on  diskette  from: 

Program  Manager 

Containment  Area  Aquaculture  Program 

CE-WES-ER-C 

U.S.  Army  Engineer  Waterways  Experiment  Station 

3909  HaUs  Ferry  Road 

Vicksburg,  Mississippi  39180-6199 


Chapter  4  Development  of  DMCA  Model 


35 


36 


Chapter  4  Development  of  DMCA  Model 


Rgure  1.  Example  of  CAAP  Economics  and  Marketing 
Worksheet  (Sheet  1  of  6) 
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Figure  1.  (Sheet  2  of  6) 
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Figurd  1.  (Sheet  3  of  6) 
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ANNUAL  SALES  SUMMARY  The  Annual  Sales  Summary  worksheet  makes  straight- 

-  forward  calculations  of  harvest.  It  allows  for  two  crops  in  a  year 

which  is  feasible  for  shrimp. 


Figure  1.  (Sheets 
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Figure  1.  (Sheet  6  of  6) 


5  Economic  Potential  of 
Selected  Species 


Introduction  ' 

With  the  results  of  the  demonstrati(m  {xojea  available  for  guidance,  die 
DMCA  aquaculture  computer  model  was  developed  to  allow  an  assessment  of 
the  economic  potential  of  different  species.  The  model  worksheets  described 
in  the  previous  section  can  be  used  with  data  for  virtually  any  species  and  can 
assist  the  potential  aquaculturist  in  assessing  die  economics  of  any  size  DMCA 
operatimi. 

Four  evaluations  were  conducted  as  part  of  this  research:  catfish,  crawfish, 
hybrid  striped  bass,  and  clams/oysters.  Eadi  of  the  target  animals  was  exam¬ 
ined  for  three  scenarios:  "low/break-even,"  "average,"  and  "good."  Crop 
values  and  harvest  figures  were  taken  frmn  aquaculture  literature  to  use  in  the 
worksheets  to  create  the  "average"  scenario.  The  "low/break  even"  and  "good" 
scenarios  could  have  been  created  by  adjusting  any  mimber  of  irqait  figures. 
However,  to  keq>  the  scenarios  comparable,  only  the  market  price  per  pounu 
(or  other  unit  of  sale)  or  the  yield  per  acre  for  a  given  qiecies  was  adjusted. 
Copies  of  the  ^readsheets  for  each  species  are  found  in  die  ^qipendix. 

Because  all  of  the  "average"  scenarios  resulted  in  positive  net  incomes  and 
cash  balances,  "good"  scoiarios  were  not  considered  particularly  useful  for 
inclusion  in  this  report  Instead  two  "low/break-even"  scenarios  were  created. 
For  the  "average"  scoiario,  all  six  spreadsheets  were  used  to  calculate  the  net 
income  and  cash  balance.  For  the  ibreak-even"  scenarios,  it  was  necessary  to 
use  only  pg  5  -  Armual  Sales  Sununary  -  on  which  either  the  total  harvest  or 
the  price  per  unit  was  adjusted,  and  pg  6  -  Annual  Income  Statonoit  and 
Annual  Cash  Balance  Statement  -  on  which  die  results  of  those  adjustments 
were  displayed. 

The  analyses  examine  hypodietical  facilities  that  cover  a  range  of  DMCA 
sizes,  but  all  are  coisidered  to  be  on  a  scale  that  can  be  managed  by  an 
ownerA^rator  with  part-time  lured  labor.  All  returns  are  to  die  owner/ 
operator  whos  ‘dary  has  not  been  included  as  a  projea  expense.  Yields  for 
the  "average"  scoiarios  were  smnewhat  below  those  that  could  be  harvested  to 
reflect  the  uncertainty  of  performance  and  management  at  a  DMCA.  The 
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prices  for  harvested  products  reflect  average  to  below-average  levels  to  account 
for  potentially  higher  transportation  costs.  The  remoteness  of  containment 
sites  and  possible  additional  costs  necessary  to  transport  products  to  markets  or 
processors  warranted  the  lower  costs. 

The  evaluation  species  were  chosen  because  they  represertt  a  broad  range  of 
cultured  animals.  Catfish  are  perhaps  the  most  ccmunraily  grown  fish  crop 
both  in  regional  extent  and  dollar  v^ue.  Hybrid  striped  bass  is  another  finfish, 
but  is  a  species  not  yet  widely  cultured.  It  is  expect^  to  become  a  popular 
table  item  and  may  be  well  suited  to  DMCA’s.  Crawfish  were  evaluate 
because  crawfish  farming  is  not  capital  intensive  arul  is  a  commmi  income- 
supplemoiting  crop.  Crawfish  are  grown  in  many  states  and  have  broad 
potential.  Finally,  oysters  and  clams  were  evaluated  together  because  mollusks 
are  sessile  organisms  that  require  little  management  They  may  be  well  suited 
for  growth  in  small  DMCA’s  on  the  crowded  eastern  seaboard. 


Catfish 

The  commercial  culture  of  freshwater  catfish  occurs  in  approximately  15 
states.  These  include  coastal  stales  and  inland  states  with  numerous  navigation 
systems  requiring  dredging.  Freshwater  catfish  are  a  versatile  species  and  have 
become  the  top  finfish  crop  among  domestic  farmers.  In  1990,  a{q)roximately 
350,000,000  lb  were  produced  and  marketed.  Farms  range  horn  small,  single¬ 
pond,  fee-fishing  businesses  to  corporately  owned,  multipond  systems  of 
1,000  acres  or  more.  While  there  are  some  businesses  endeavoring  to  grow 
catfish  in  tanks  and  raceways,  over  90  percent  of  catfish  will  continue  to  be 
produced  in  ponds. 

Capital  investment  levels  for  catfi^  farms  range  from  $1,500  to  $2,500  per 
acre  which  does  not  include  the  cost  of  land  purchase.  Land  suitable  for  cat¬ 
fish  farming  in  die  major  producing  areas  such  as  Mississipfu  could  range  from 
$800  to  $1,500  per  acre.  Use  of  containment  sites  could  save  diis  amount  of 
investment  capital.  The  other  capital  investment  requiremoits  for  catfish  farm¬ 
ing  include  levees,  wells,  vehicles,  aerators,  buildings,  and  miscellaneous 
equipment  Essentially  all  ctxnmercial  catflsh  operadms  use  subsurface  water. 
Drilling  large,  deep  wells  at  a  DMCA  may  not  be  practical  or  necessary 
because  catfish  production  in  DMCA’s  would  likely  use  surface  water.  A 
DMCA  catfish  farm  would  have  lower  capital  investment  requirements  widK>ut 
wells,  and  pumps  for  surface  water  use  are  less  cosdy  than  pumps  used  for 
deep  wells.  Tte  large  amount  of  earth  moving  required  to  make  levees  for 
catfish  farming  also  represoits  a  considerable  capital  investment  Landowners 
in  catfish  producing  areas  of  Louisiana  and  Mississippi  are  develt^ing  pond 
systems  for  $250  to  $300  per  acre. 

Pond  sizes  in  the  delta  areas  of  Mississii^i  and  Louiaana  are  trending 
downward.  As  stocking  levels  increase  arul  management  interKifies,  there  is 
the  need  for  more  aeration,  medication,  and  careful  attoitioa  Many  catfish 
ponds  are  in  the  10-  to  15-acre  size  range,  which  indicates  that  smaller 
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DMCA’s  can  be  suitable  for  catfish  productioa  The  practice  of  filling  ponds 
and  replacing  water  as  needed  rather  than  draining  to  achieve  a  harvest 
decreases  the  need  for  large  drainage  structures.  One  a^)ect  of  contaiiunent 
sites  is  the  occasional  need  for  receiving  dredged  material.  Catfish  ponds  in 
practice  are  normally  taken  out  of  production  every  4  to  6  years  for  pond 
botuxn  and  levee  improvements.  Coordinating  this  with  the  dredging  cycle 
may  be  possible. 

Operating  costs  should  be  similar  between  conventional  sites  and  contain¬ 
ment  sites.  The  cost  of  power  to  operate  pumps  and  aerators  may  be  higher  if 
a  containment  site  is  isolated.  However,  this  cost  may  not  be  necessary 
because  many  catfish  farmers  invest  in  generator  sets  to  produce  their  elec¬ 
tricity  on  site. 

Marketing  costs  could  be  higher  at  a  containment  site.  This  would  consist 
of  the  harvest  and  hauling  cost  to  a  processing  plant  The  preferred  and  com¬ 
mon  means  of  marketing  catfish  begins  with  the  delivery  of  live  fish  to  the 
processing  {dants.  In  those  instances  where  sites  are  isolated  from  efficient 
reliable  live-harvest  and  hauling  companies,  a  DMCA  catfish  farmer  could 
experience  higher  costs. 

The  CAAP  spreadsheet  program  was  used  to  evaluate  a  system  of  four 
20-acre  ponds.  Total  construction  costs  were  estimated  to  be  $102,453.  This 
amount  itKluded  costs  of  levees,  water  control  structures,  access  roads,  and 
preconstruction  costs  such  as  permitting  and  sediment  testing.  Of  the  total, 
$86,453  was  identified  as  the  USAGE  contribution.  The  aquaculturist’s  con¬ 
struction  cost  amounted  to  $16,000.  An  additional  investment  of  $67,725  for 
equipmoit  was  necessary.  The  growth  of  catfish  to  market  size  of  approxi¬ 
mately  1.25  lb  was  assumed  to  have  occurred  within  the  year.  The  catfish 
harvest  of  280,000  lb  equates  to  3,500  lb  per  acre  and  gross  sales  at  $0.75  per 
pound  amounted  to  $210,000.  A  net  income  estimate  of  $30,000  resulted  after 
deducting  total  expenses  of  approximately  $180,000.  The  break-even  yield  per 
acre  was  approximately  3,000  lb.  If  the  fish  price  were  to  decrease  to  $0.65 
per  pound,  the  harvest  per  acre  would  have  to  be  3,462  lb  per  acre  to  break 
even.  Thus,  the  original  assumption  of  a  3,500-lb  per  acre  yield  actually  turns 
out  to  be  the  break-evoi  yield.  The  price  range  of  $0.65  to  $0.75  per  pound 
covers  the  recent  historical  range  for  catfish  farming.  However,  in  1990,  a 
bargaining  association  maintained  a  delivered  price  of  $0.80. 

As  previously  indicated,  the  analysis  was  rxrnducted  as  if  an  owner/operator 
controlled  the  farm.  This  is  the  reason  that  m  expenditures  for  salaried 
employees  such  as  a  manager  were  included.  The  net  income  from  the  esti¬ 
mating  procedure  is  reflective  of  returns  to  an  owner/operator’s  equity,  man¬ 
agement,  and  labor  contribution  to  the  business.  A  defensible  estimate  of 
salaried  management  expense  is  $31,250.  It  includes  a  manager’s  base  salary 
of  $25,000  plus  an  additional  25  percent  for  payroll  taxes  and  fringe  boiefits. 
Net  income  and  cash  balance  estimates  would  be  reduced  by  this  expense  in 
the  event  that  the  operator  salary  was  paid. 
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The  net  incmne  estimate  accounts  for  the  saving  arising  from  CE  participa¬ 
tion  which  amounts  to  $27,017  annually  in  this  scenario.  The  annual  impact 
on  the  cash  balance  was  estimated  to  be  $16,210.  The  improved  armual  net 
income  and  cash  balance  make  DMCA  catfi^  culture  feasible  in  diis  case 
evoi  though  both  the  yield  of  3400  lb  per  acre  and  the  sale  |xice  of  $0.75  per 
pouTMi  ate  below  the  industry  average. 


Crawfish 

The  commercial  culture  of  ted  swamp  crawfish  (Procambarus  clarkii) 
occurs  in  i^roximately  nine  states.  Many  other  crawfish  qiecies  are  available 
in  the  United  Stales  on  which  to  develop  odier  aquaculture  businesses  in  the 
future.  The  demonstrated  adrqitability  of  the  red  swamp  crawfish  to  OMiditions 
from  Maryland  to  Texas  will  make  it  the  primary  crawfish  species  for  consid¬ 
eration  in  containment  area  business  development  Aquaculturists  in  1990 
were  estimated  to  have  produced  80,000,000  lb  from  what  are  well-established, 
feasible  sites.  Farms  range  from  single-pond,  income-supplementing  opera¬ 
tions  of  10  acres  to  large  operations  of  mere  than  1,000  acres.  This  range  of 
pond  and  business  sizes  indicates  that  crawfish  are  a  suitable  species  to  the 
diverse  DMCA  sites  available. 

Crawfish  farming  technology  is  comi^etely  pond-based.  Intensive  culture 
such  as  tank  or  tray  water  reuse  systems  are  not  cost  competitive.  Thus,  for 
DMCA  crawfish  culture  to  be  feasible,  it  must  be  competitive  with  pond- 
culture  businesses.  A  description  of  the  capital  investment,  operating  cost,  and 
marketing  aspects  of  the  conventional  culture  businesses  will  identify  possible 
differences  for  the  DMCA  crawfish  grower. 

A  crawfish  farm  of  40  acres  can  serve  as  the  basis  for  description  of  invest¬ 
ment  requirements.  The  cost  of  land  is,  of  course,  widely  variable.  In 
Louisiana  there  are  125,000  acres  devoted  to  crawfish  farming.  Land  ranges 
from  $800  to  $1,500  per  acre.  Farmers  using  rented  land  typically  pay  on  the 
basis  of  20  percoit  of  gross  revenue.  Levees  are  minimal  in  comparison  to 
most  other  aquaculture  operations.  Levee  height  need  not  exceed  3  ft  A 
water  depth  of  18  to  24  ia  is  normal. 

A  means  of  pumping  surface  water  is  necessary.  Water  recommendations 
for  crawfish  iiKlude  pumping  at  the  rate  of  100  gal  per  minute  per  acre.  A 
surface  agitating  aerator  is  also  recorrunoided.  A  h^est  boat  referred  to  as  a 
crawfish  combine,  is  essential.  Crawfish  harvesting  occurs  in  die  range  of  100 
to  150  days  per  year.  Baited  traps  ate  used  in  harvesting.  The  number  of 
traps  varies  by  site  but  20  per  acre  can  be  considered  an  average. 

Investment  at  a  DMCA  would  be  lower  than  for  a  convention^  operation 
due  primarily  to  savings  in  land  cost  and  levee  constructitm.  Operating  costs 
should  be  similar  between  the  two  types  of  sites.  Bait,  fiieL  and  labor 
involved  in  harvesting  can  be  up  to  70  percent  of  operating  costs.  A  possible 
difference  in  operating  costs  difference  is  the  vegetation  used  by  the  crawfish 
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as  a  food  source.  Containment  areas  likely  do  not  have  the  desired  aquatic 
vegetation.  Various  preferred  rice  varieties  can  be  established  by  annual  plant¬ 
ing.  Thou^  this  is  done  on  many  crawfish  farms  that  (k>  not  have  the  desired 
aquatic  vegetation,  the  cost  of  planting  rice  is  not  necessarily  an  additional  cost 
of  operating  at  a  DMCA. 

Marketing  costs  consist  primarily  of  grading,  sacking,  aral  transporting. 
These  should  be  no  different  at  a  containment  site.  Location  of  DMCA’s 
closer  to  cities  because  of  ports  and  harbors  may  facilitate  direct  marketing. 
Slightly  lower  transportation  costs  and  the  advantage  of  higher  sales  prices  are 
possible  unique  aspects  of  DMCA  crawfish  farming. 

The  CAAP  spreadsheet  program  was  used  to  evaluate  a  two-pond  system  of 
approximately  40  acres.  Total  construction  costs  were  ^timated  to  be 
$18,504.  This  amount  includes  levees,  water  control  structures,  and  precon- 
stmction  costs  such  as  permitting  and  sediment  testing  The  USAGE  contribu¬ 
tion  amounted  to  $17,204  and  the  aquaculturist’s  construction  cost  amounted  to 
$1,300.  An  additional  investment  of  $25,200  for  equipment  was  necessary. 

The  crawfish  harvest  was  estimated  to  be  40,000  lb  or  1,000  lb  per  acre.  At 
the  crawfish  price  of  $0.60  per  pound,  the  break-even  yield  per  acre  is  slighfiy 
above  800  lb.  If  crawfish  prices  were  to  decrease  to  $0.49  per  pound,  the 
40,000-lb  harvest  would  only  produce  sales  to  cover  expenses.  Prices  above 
this  $0.49  level  are  conservative  for  areas  outside  of  the  major  producing  state 
of  Louisiana.  Since  crawfish  are  harvested  from  50  to  150  days  per  year,  the 
higher  prices  encourage  the  intensification  of  harvesting  effort  This  in  turn 
could  offset  the  effects  of  some  decrease  in  average  yield  if  a  DMCA  is  not 
ideally  suited  for  crawfish  productim. 

As  previously  indicated,  the  anal^is  was  conducted  as  if  an  owner/operator 
controlled  the  farm.  This  is  the  reason  that  no  expenditures  were  irKluded  for 
salaried  employees  such  as  a  manager.  The  net  income  from  sales  is  a  return 
to  the  owner/operator’s  equity,  management  and  labor  contribution  to  the 
business.  Crawfish  farming  operations  of  this  size  would  require  tqrproxi- 
mately  6  hours  daily  for  harvest  and  management  activities  to  be  completed. 

At  the  rate  of  $15  per  hour,  the  annual  management  expense  for  80  days  inclu¬ 
sive  of  payroll  taxes  and  fringe  benefits  would  be  $9,000.  The  net  income 
estimate  for  an  owner/operator  was  $4,574  for  the  "average"  case.  This  places 
the  owner/operator  at  an  effective  hourly  rate  of  $7.50.  For  many  jMxrspective 
crawfish  farmers  seeking  to  supplement  income,  this  wage  could  be  an 
inducement 

The  value  of  the  USAGE  involvonrat  saves  the  crawfish  farmer  rqrproxi- 
mately  $4,700  armually.  This  savings  could  make  crawfish  farming  firiancially 
feasible.  The  impact  on  the  cash  balarKe  was  estimated  to  be  ai^roximately 
$3,000.  This  amounted  to  about  one-half  of  the  $6,639  cash  balance  position 
of  the  crawfish  farm.  Thus,  USAGE  participation  with  the  crawfish  farmer 
essentially  doubled  the  net  cash  balance. 
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Mollusks 


New  technologies  to  enhance  the  fanning  of  mollusks,  paiticulaily  hard 
clams  and  oysters,  have  stimulated  investor  interest  The  omtinued  stress 
placed  cm  coastal  waters  from  pollutants  is  one  reason  new  technologies  are 
being  considered.  Disdiaige  of  treated  sewage,  untreated  stonnwater  runoff, 
industrial  disdiarges,  and  erosion  of  wetlarvds  comUne  to  reduce  the  amount  of 
quality  growing  areas.  Fluctuations  in  water  quality  cause  periodic  dosures  of 
harvest  grounds.  Consequoitly,  the  supply  of  mollusks  has  become  unrdiable. 
This  now  occurs  at  a  time  when  record  seafood  ctmsumption  levels  are  being 
reported.  The  situador  with  the  eastern  oyster  (Crassostrea  virginicd)  is  par¬ 
ticularly  noteworthy.  The  combined  effects  of  disease  and  habitat  dedines  in 
the  Chmpeake  Bay  led  to  a  6S-percent  decrease  in  production  between  1985 
and  1990.  Eastern  oyster  production  in  1990  was  22,000,000  lb  bdow  the 
1980-85  average.  Gulf  of  Mexico  production  has  not  shown  either  an  upward 
or  downward  treiKl  recoitly.  In  the  Pacific  northwest,  hatdteries  are  producing 
spat  to  use  in  the  remote  setting  of  oysters.  While  the  west  coast  oyster  (Cras¬ 
sostrea  gigas)  would  be  considered  an  exotic  on  the  east  and  Gulf  coasts,  this 
new  technology  is  being  tqtplied  to  eastern  oysters  in  the  Gulf  states.  The 
possibility  exists  to  apply  hatchery  and  oyster-setting  technology  more  widdy 
and  test  the  grow-out  of  oysters  at  a  DMCA. 

The  market  prospects  for  sale  of  the  oysters  is  excqttionally  good.  There 
does  not  ai^rear  to  be  much  reastm  for  optimism  for  the  natural  fisheries  to 
rebound  and  overcome  the  22,000,000-lb  ^lortfaU.  In  re^nse  to  the  market 
shortage,  prices  for  oysters  received  by  producers  more  dian  doubled  between 
1983  and  1989.  Production  of  more  oysters  from  aquaculture  would  simply 
contribute  to  the  restoration  of  some  of  die  former  supfdy.  New  markets  need 
not  be  sought  nor  is  competition  from  cheaper  imports  likdy  to  occur.  Half¬ 
shell  or  shucked  oysters  have  little  competition  horn  foreign  supply. 

The  situation  and  outlook  for  hard  dam  production  is  more  r^timistic  com¬ 
pared  to  eastern  oysters.  Hard  clams  (Mercenaria)  are  becoming  a  focus  of 
heightoied  researdi  and  commercial  devdoixnent  The  high  price  paid  for 
clams  and  the  wide  consuming  area  make  the  hard  dam  a  good  candidate  for 
investment  Hatchery  tedmiques  reliably  produce  seed  dams  for  stoddng. 
Large  quantities  of  seed  can  be  produced  at  rdativdy  low  cost  An  impedi¬ 
ment  has  been  labor  in  die  culture  process  and  the  prevention  or  minimization 
of  mortality  due  to  predators.  If  aquaculture  can  reduce  the  dqiendence  on 
natural  systons  for  spawning  and  seed  production  and  can  reduce  losses  to 
predators,  dien  commercial  successes  irKtease. 

Hard  dam  production  in  die  United  States  has  not  been  an  expanding 
industry  in  terms  of  supply.  During  the  1980’s,  hard  dam  landings  fluctuated 
betweoi  9  and  18,000,000  lb  of  meat  The  average  araiud  landing  for  the 
decade  was  13.5  million  pounds  of  meat  The  average  for  1985  through  89 
was  12.3  million  pounds.  This  was  notably  lower  than  the  14.7-million-pound 
average  of  1980  through  1984.  The  decrease  in  supply  identifies  a  market 
shortage  that  aquaculture  could  fill  Qam  prices  received  by  producers 
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increased  more  than  SO  percent  from  1983  to  1989.  While  less  than  the  price 
increase  for  oysters,  clam  prices  increased  faster  than  the  inflation  rate  for  the 
period.  This  increase  in  real  prices  is  part  of  the  stimulus  for  increased  invest¬ 
ment  in  hard  clam  aquaculture.  A  large  part  of  the  new  investor  interest  can 
be  attributed  to  ttie  emergence  of  new  technology.  Besides  hatcheries  produc¬ 
ing  seed  clams,  advances  have  been  made  in  alternative  means  by  whidi  to 
combine  nursery  stocks  and  operations  for  growout  to  market  size.  Growout 
to  preferred  market  size  can  taket  place  by  use  of  intertidal  pens,  subtidal  soft 
bags,  or  subtidal  beds.  Each  of  these  systems  had  a  positive  cash  flow  when 
analyzed  on  the  basis  of  financial  criteria  (Adams  and  Pomeroy  1990). 

Use  of  a  DMCA  to  culture  mollusks  commercially  must  be  subjected  to 
more  rigorous  evaluation  than  otter  species.  The  positive  firumcitd  results  of 
the  hard  clam  analyses  were  for  traditicmal  growing  areas.  Such  areas  are 
selected  for  good  water  flow  because  of  the  filter-feeding  nature  of  mollusks. 
Contairunent  areas  are  not  designed  to  allow  tidal  exchange  routinely  or  occa¬ 
sionally.  Thus,  it  would  be  important  for  prospective  claro/oyster  culturists  to 
consult  with  biologists  arxl  USAGE  personnel  regarding  changes  necessary  to 
make  a  DMCA  productive. 

It '  ould  be  rxrted  that  2  to  3  years  are  required  for  growth  to  commercial 
size.  ing  this  period  protection  from  boat  traffic,  poadiing,  and  predators 
is  critical.  DMCA  culture  of  hard  clams  may  eliminate  the  need  for  predator 
control  if  water  filtration  is  used  when  the  pond  is  filled.  Sudi  costly  invest¬ 
ments  as  harvest  bags  or  pens  may  not  be  necessary. 

The  CAAP  spreadsheet  program  was  used  to  evaluate  a  single  pond  of 
approximately  40  acres  for  the  culture  of  hard  clams.  There  ate  several  tech¬ 
nologies  for  growing  clams  such  as  the  use  of  wire  baskets,  soft  mesh  bags, 
trays,  or  pens  for  use  in  subtidal  waters.  For  a  DMCA  that  could  have  a  soft 
sediment  layer  on  the  bottom,  soft  mesh  bags  were  chosen  as  a  culture  tech¬ 
nique  for  analysis.  It  is  recognized  that  this  is  an  emerging  technology.  Total 
construction  costs  were  estimated  to  be  $27,504.  This  amount  includes  levees, 
water  control  structures,  and  preconstruction  costs  such  as  permitting  and 
chemical  analyses  of  sediments  and  water.  The  USAGE  contribution  was 
estimated  to  te  $23,704  and  the  aquaculturist’s  construction  cost  amounted  to 
$3,8(X).  An  additional  investment  of  $41,700  for  equipment  was  necessary. 
Harvest  in  year  2  was  estimated  to  be  1,000,000  clams.  At  the  dam  price  of 
$0.17  each,  the  break-even  yield  would  be  approximately  550,000  clams.  The 
assumed  price  is  below  recent  historical  levels  to  reflect  a  price  net  of  trans¬ 
portation  cost.  Containment  sites  are  likely  to  be  more  remote  and  the  need  to 
deliver  clams  to  market  alive  could  combine  to  increase  marketingAransporting 
costs  above  average. 

As  previously  indicated,  the  aruilysis  was  conducted  as  if  an  owner/operator 
controlled  the  dam  farm.  This  is  tte  reason  that  no  erqienditures  for  salaried 
employees  such  as  a  manager  were  included.  Tte  net  uicome  from  sales  is  a 
return  to  an  owner/operator’s  equity,  management,  and  labor  contribution  to 
tte  business.  Tte  clam  farm  analysis  already  includes  substantial  hired  labor 
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expenses  because  the  dam  fann  needs  a  more  highly  skilled  person  routindy 
on  site.  The  owner/operator’s  contribution  to  die  cliun  faim  was  estimated  at 
$37^00  annually  inclusive  of  payroll  taxes  and  fringe  benefits.  Net  income 
and  cash  balance  estimates  would  be  lower  by  twice  this  amount  to  account  for 
the  2-year  management  ei^nse.  The  net  income  estimate  includes  the 
approximatdy  $12,000  of  savings  arising  from  USAGE  paitidpation  over  the 
2-year  crop  cyde.  The  impad  on  the  cadi  balance  annually  was  estimated  to 
be  i^proximatdy  $2,600  for  a  cyde  savings  of  $5,200. 


Hybrid  Striped  Bass 

The  commercial-scale  culture  of  hybrid  striped  bass  (HSB)  in  the  United 
States  began  in  the  latter  6  months  of  the  1980’s.  They  are  being  farmed  in 
such  diverse  locations  as  soniarid  sections  of  the  soudiwest,  the  deep  south, 
and  the  mid-Atlantic  states.  Several  technologies  are  used.  C!ompanies  in  the 
southwest  gdierally  use  intensive  managemdit  This  includes  get^imal- 
heated  fresh  water  used  in  circular  tanks  to  grow  HSB  at  high  densities. 
Companies  in  the  deep  south  and  mid- Atlantic  states  more  commonly  use 
conventional  ponds.  However,  some  tank  culture  operations  do  exist 

Since  DMCA’s  occur  in  a  range  of  sizes  and  locations,  they  are  suitable  f  . ’  < 
culture  of  HSB  given  the  characteristics  of  existing  culture  operations.  Ponds 
used  for  conventional  HSB  culture  toui  to  be  smaller  than  other  finfish  ponds. 
Most  finfish  pond  experience  in  the  United  States  is  related  to  catfish.  Litera¬ 
ture  on  catfish  pond  production  commonly  refers  to  ponds  of  15  to  20  acres. 
HSB  pcxids  have,  at  this  early  stage  of  the  industry,  been  3  o  10  acres.  This 
is  advisable  strategy  in  Ae  early  stages  of  this  species’  adaptimi  to  pond  cul¬ 
ture.  Many  DMCA’s  are  small  erxxigh  to  fit  this  pattern  or  are  large  enough 
for  interior  levees  to  be  established. 

Containment  sites  also  are  located  in  widely  ranging  salinities.  Most  HSB 
operaticxis  use  fresh  water  even  though  brackish  water  culture  is  possible. 

Thus,  contairunent  sites  in  freshwater  areas  may  be  the  first  to  be  attempted. 
Wells  are  usually  the  source  of  the  fresh  water  in  pond  operations.  To  benefit 
from  participation  with  the  USAGE,  a  DMCA  aquaculturist  may  forego  mak¬ 
ing  a  significant  ct^ital  improvement  to  the  site  such  as  a  freshwater  wdl. 
(Tapital-use  efficiency  would  be  improved  if  well  costs  were  not  incurred.  The 
combined  ci^ital  expense  savings  on  the  levee,  weU,  etc.  is  a  benefit  of 
DMCA  use.  Surface  water  would  have  to  be  used  with  caution  with  all  con¬ 
tainment  area  sites.  A  DMCA  site  manager  would  have  to  develop  and  oper¬ 
ate  a  reliable  screening  process  to  remove  predator  and  nuisance  species  from 
entry  to  a  pond  where  HSB  were  being  rai^. 

The  technology  for  HSB  pond  operations  appears  to  require  holding  the  fish 
into  a  second  year.  Raising  HSB  may  therefore  require  ponds  that  can  accom¬ 
modate  a  reduction  in  fish  density  per  acre.  As  fish  grow  to  a  larger  size,  their 
density  will  have  to  be  reduced  by  transfer  of  stxne  number  to  adjacent  ponds 
or  cells.  The  DMCA  aquaculturist  will  have  to  allow  for  this  and  have  more 
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than  one  pond  or  cell  An  alternative,  given  one  pond,  ia  to  stock  die  fi^  at 
low  enough  density  to  account  for  the  desired  biomass  density  in  2  yean. 

The  capital  investment  savings  related  to  levees,  land  leveling,  water  con¬ 
trol  stnictures,  wells,  permits,  etc.  related  to  DMCA  aquaculture  are  significant 
A  caution  is  necessary  in  regard  to  HSB  due  to  the  current  management 
approach  of  a  two-pond  system.  The  number  of  containmeitt  sites  with  two 
disposal  ponds  or  the  cost  of  adding  a  levee  to  a  single  pond  site  will  diange 
the  financial  situation. 

The  CAAP  worksheet  program  was  used  to  evaluate  a  two-pond  system  of 
approximately  40  acres.  Total  construction  costs  were  estimated  to  be 
$65,882.  This  amount  includes  levees,  water  control  structures,  access  roads, 
and  preconstmction  costs  such  as  permitting  and  sediment  testing.  The 
USAGE  contribution  was  estimated  to  be  $54,882.  and  the  aquaculturist’s 
construction  cost  amounted  to  $1 1,000.  An  additional  investment  of  $47,600 
for  equipment  was  necessary.  HSB  harvest  in  year  2  was  estimated  to  be 
145,800  lb  or  3,645  lb  per  acre.  This  combination  produced  a  large  net 
income  reflective  of  the  high  investor  interest  in  HSB  aquaculture.  At  the  fish 
price  of  $2.50  per  pound,  the  break-even  yield  per  acre  is  slightly  below 
2,000  lb.  If  fish  prices  were  to  decrease  to  $1.00  per  pound,  the  harvest  per 
acre  would  be  4,700  lb  for  break  even  to  occur.  This  level  of  harvest  is 
unlikely  given  HSB  technology  in  such  large  ponds. 

As  previously  indicated,  the  analysis  was  conducted  as  if  an  owner/operator 
controlled  the  farm.  This  is  the  reason  that  no  expenditures  for  salaried 
employees  such  as  a  manager  were  included.  The  net  income  from  sales  is  a 
return  to  an  owner/operator’s  equity,  management,  and  labor  contribution  to 
the  business.  An  estimate  of  salaried  management  expense  is  $37,500  annu¬ 
ally,  inclusive  of  payroll  taxes  and  fringe  benefits.  Net  income  and  cash 
balance  estimates  \  v  Ud  be  lower  by  twice  this  amount  to  account  for  die 
expense  of  2  years  of  management  The  net  income  estimate  accounts  for  the 
savings  arising  from  USAGE  participation.  The  value  of  USAGE  participation 
saves  the  aquaculturist  approximately  $17,000  annually.  This  improves  ^  net 
income  significantly.  The  impact  on  the  aimual  cash  balance  was  estimated  to 
be  tqiproxifflately  $10,000.  For  the  2-year  production  cycle,  the  net  income 
statement  reflects  about  a  $34,000  increase  with  USAGE  participation  for  the 
first  harvest  The  corresponding  estimate  of  net  cash  balance  a^r  harvest  is 
$20,000  higher  with  USAGE  participation. 
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6  Literature  Summary  and 
Information  Sources 


Introduction 

In  addressing  the  economics  and  marketing  of  DMCA  aquacultuTe,  several 
general  and  tedinical  fields  were  reviewed  for  peitinent  literature  and  guid¬ 
ance.  These  fields  include  the  CAAP.  DMCA  aquaculture,  aquaculture  busi¬ 
ness  planning  and  economics,  and  die  culture  of  shrimp,  catfi^  crawfish, 
hybrid  striped  bass,  dams,  and  oysters.  Data  sources  that  have  been  dted  or 
used  in  preparation  of  this  rqioit  are  listed  in  diis  section  by  topic.  They  are 
preceded  by  a  description  of  sources  that  can  be  consulted  for  either  additional 
or  more  current  information. 

Sources  of  additional  information  ate  categorized  as: 

a.  Regulatory/policy. 

b.  Technical. 

c.  Periodicals. 

The  international  nature  of  aquaculture  and  ftequoit  domestic  industry  changes 
can  make  lists  of  information  sources  quiddy  outdated.  Addresses  may 
change,  but  agoicy  and  publication  names  idoitified  in  the  following  list 
should  rmnain  reliable.  Listed  with  each  source  is  a  description  of  the  types  of 
information  available. 


Regulatory  and  Policy  Agencies 

Local 


a.  Zoning  commissioa*  permits,  variances. 

b.  Environmental;  potmitial  water  discharge  permit  comments,  solid  waste 
disposal  permit  comments. 
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state 


a.  Fisheries  dq)aitinent:  permits  to  raise  exotic  ^Kcies,  inq)ection  for 
disease  presence  in  fingeflings  and  impoited  broodstock.  procedures  for 
harvesting  broodstock.  transportingMaiketing  jModuct,  w^lands  permit 
comments. 

b.  Natural  resources/environmental  quality  department:  wetlands  permit, 
water  use  permit,  water  discharge  structure  design  and  permit,  regula¬ 
tion  of  residual  chemicals  in  soil. 

c.  Agriculture  department:  potential  source  of  limited  financial 
induconents. 

d.  G>astal  zone  management  office:  permit  to  build  consistertt  with  state’s 
coastal  management  plan,  comment  on  other  agency  permits,  possible 
design  constraints. 


Federal 

a.  U.S.  Army  Corps  of  Engineers:  permit  to  construct  in  wetland,  con- 
tairunent  area  availability,  design  recommendations  for  containment  area 
aquaculture,  permit  for  structure  in  navigable  waterway. 

b.  U.S.  Envirorunental  Protection  Agency:  water  discharge  permit,  waste- 
water  treatment  review,  pesticide  registration,  and  research  and 
develtpment 

c.  U.S.  Fish  and  Wildlife  Service  (U.S.  Department  of  Interior):  permit 
commoits  regarding  habitat;  excellent  background  in  fish  hatdiery 
systems,  water  use  procedures,  fish  health. 

d.  National  Marine  Fisheries  Service  (U.S.  Department  of  Commerce): 
permit  comments;  role  in  importation  of  exotic  species,  harvest  of 
broodstock;  expertise  in  culture  of  marine  species;  source  of  inter¬ 
national  infoimation  on  culture  industries;  statistical  reports  on  fisheries, 
landings,  and  seafood  consumpdcxi  in  the  United  States. 

e.  Department  of  Agriculture:  primary  funding  agency  for  aquaculture 
research  and  information  extension  programs,  regular  publisher  aquacul¬ 
ture  situation  and  outlook  r^rt,  source  of  construction  and  operating 
loan  fiiuuicing  through  die  Farmers  Home  Administratioa 

/.  Soil  Conservation  Service  (U.S.  Department  of  Agriculture):  soil  rntp- 
ping  information  for  use  in  comjdying  with  permits,  levee,  and  water 
structure  design  assistance  from  engineering  staff. 
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g.  U.S.  Food  and  Drag  Admini^iatioa:  potential  role  in  j^iproval  of  med¬ 
ications  to  treat  diseases,  monitortag  of  chemicals  in  product 


Technical 

CooperaUvn  extenskMi  mtvIcm 

This  source  of  technical  infoimatioa  is  Federal,  State,  and  locally  funded. 
Each  county  has  an  Extension  Service  office  often  listed  in  the  udito  pages  of 
the  telephoM  bode.  The  Land  Giant  Univernty  in  eadi  state  has  Extmisitm 
Service  qwcialists  located  at  the  University.  Bkdogical.  veteriiury,  eomranics, 
engineering,  and  odier  qwcialists  are  avaiUdile  to  answer  information  tequ^. 
This  is  an  excdlent  source  of  puUicatiims,  newslettMS,  oxiferences,  and 
videotiqjes. 


Agricultural  expertment  atatlona 

Each  Land  Giant  University  ctmducts  research  at  experiment  stations  and  in 
academic  departments.  Individual  researchers  may  be  aide  to  provide 
"in-process"  insight  to  specific  [Hojects.  Rdevant  academic  departments  and 
projects  can  be  identified  by  die  university’s  director  of  die  Agricultural  Exper¬ 
iment  Stadmis.  Larger  universities  may  have  a  coordinator  of  aquaculture 
programs. 


Regional  aquaculture  centers 

A  cooperative  effent  of  the  U.S.  Departmem  of  Agriculture  and  univrasities 
has  resulted  in  the  formatiixi  of  regional  aquaculture  centers.  These  are  centers 
that  fund  research  and  extensiem  programs  at  coopoating  universities.  Most 
informati(Mi  available  fiom  a  center’s  office  will  reflea  information  generated 
by  universities.  The  five  regional  aquaculture  centers  are: 

a.  Northeastern  Regitmal  Aquaculture  Center 
Soudieastem  Massachusetts  University 
Nordi  Dartmouth,  MA  02747 
(508)999-8157 

b.  Western  Regimud  Aquaculture  Center 
School  of  Rsheries 

College  of  Ocean  and  Rsheiy  Sciences 
University  of  Washingtm 
Seatde,WA  98195 
(206)543-4290 
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c.  Center  for  Tn^iical  &  Subtn^cal  Aquaculture 
The  Oceanic  Institute 

Makapiai  Point 
Maimuudo,  HI  96795 
(808)259-7951 

d.  North  Central  St^  Regioiud  Aquaculture  Center 
Fisheries  &  Wildlife  Department 

13  Natural  Resources  Bldg. 

Michigan  State  University 
East  Lansing,  MI  48824 
(517)353-1962 

e.  Soudiem  Regitxial  Aquaculture  Center 
Delta  Branch  Experiment  Station 

P.  O.  Box  197 
Stoneville,  MS  38776 
(601)686-9311 


National  Aquaculture  Information  Center 

Both  practical  and  technical  reference  support  is  avaUaUe.  hUemational 
literature  is  indexed  and  abstracted  in  a  daud^  called  Aquatic  Sciences  and 
Fisheries  Abstracts.  Aquaculture:  A  Guide  to  Federal  Government  Programs, 
a  1987  publication  idoitifying  Federd  programs,  is  available  from  the  Aqua¬ 
culture  Information  Center.  The  Center  is  part  of  the  U.S.  Dq)artment  of 
Agriculture’s  Natirmal  Agriculture  Library.  Most  of  the  services  are  free.  It  is 
located  in  Beltsville,  MD. 

Aquaculture  Information  Center 
U.S.  Department  of  Agriculture 
10301  Baltimore  Boulevard,  Room  304 
Beltsville,  MD  20705-2351 
(301)  344-3704 


Periodicals 


There  are  many  regularly  publi^ied  sources  of  information.  Those  listed 
below  include  magazines,  journals,  and  newsl^rs.  Due  to  the  rapidly  evolv¬ 
ing  aquaculture  industry,  no  list  can  be  considered  complete.  Cooperative 
Extension  Service  personnel  dwuld  be  able  to  assist  in  {Bocuring  newly 
devel(^)ed  periodicals. 

Aquaculture  Digest 
9434  Kearny  Mesa  Road 
San  Diego,  CA  92126 
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This  is  a  monthly  rq»it  on  marine  fish  and  shellfish  £amung.  It  is  availaUe 
by  subsci^Mian. 

Atpiaculture  Magazine 
P.  O.  Box  2329 
Asheville.  NC  28802 

This  a  a  l^onthly  magazine  of  fieshwatm'  and  marine  aqiuacultuie  devdc^ 
ments.  It  is  available  by  subscr4)ti(ML 

Aquafann  Letter 
Box  14260 

Benjamin  Franldin  Station 
Washington.  DC  20044 

This  is  a  timely  newsletter  that  covers  regulatory  and  policy  matters  primarily 
focused  (Ml  Washington.  DC.  It  is  available  by  subsciiptitm. 

Catfish  News/Aquacultuie  News 
Aquacom.  Inc. 

P.  O.  Box  4566 
Jackson.  MS  39296 

This  is  a  mtmthly  publication  covering  aquaculture  with  emphasis  on  catfisl. 
but  inclusive  of  most  donestic  freshwater  development  It  is  available  by 
subscriptiiXL 

Fish  Farmer 
34  Amberly  Mve 
Woodham 
Weybridge 
Surrey.  KT  153SL 
England 

This  is  an  international  magazine.  The  "hitematkmal  Rle"  supplement  covers 
information  rni  marketing,  financial  plarming  and  technology. 

Fishery  Market  News  R^rt 
Naticmal  Marine  Hsheries  Service 
W(Hld  Trade  Center 
2  Canal  Street,  Suite  400-H 
New  Orleans.  LA  70130-1206 

This  is  a  source  of  varied  information  on  natural  fisheries.  R  includes  a 
monfilly  summary  of  marketing  and  price  data  on  farm  raised  catfish.  It  is 
available  by  sub^ptkm. 
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Hsheiks  of  tlie  United  States 
Supniittendent  of  Documents 
Govemmoit  lYintiog  Office 
Washington,  DC  20402 

This  is  an  anmial  iqxMt  inclusive  of  pioduction.  impoit.  expon,  consun^on. 
and  {nice  statistics.  It  is  prepared  by  die  National  Marine  Fisheries  Service. 

INFOFISH 

P.  O.  Box  10899 

Kuala  Lumpur,  Malaysia  50728 

This  is  a  bimonddy  puldication  inclusive  of  articles  on  overseas  aquaculture 
and  market  devek^ent  It  is  available  by  subscription. 

Journal  of  die  World  Aquaculture  Society 
World  Aquaculture  Sod^ 

Room  143,  JJd.  Parkin  Coliseum 
Louisiana  State  University 
Baton  Rouge,  LA  70803 

This  is  a  professional  journal  including  scientific  articles  on  all  aspects  of  fish 
farming.  It  is  available  by  subscriptiotL 

Salmonid  Magazine 
506  Ferry  SL 
Little  Rock,  AR  72202 

This  is  a  trade  magazine  with  information  and  artides  on  die  trout  and  salmon 
industries.  It  is  published  quarterly  and  is  free  to  members  of  the  U.S.  Trout 
Farming  Associatkm. 

Shrimp  Notes 
Shrimp  World,  Inc. 

417  fiiza  Street 
New  Orleans,  LA  70114 

This  is  a  qiedalized  newsletter  that  is  a  market  news  analysis  coveting 
domestic  intemational  shrimp  supply  and  marketing  developments.  It  is 
available  by  subscriptioa 

Water  Farming  Journal 
3400  Neyrey  Dr. 

Metairie,  LA  70002 

This  is  a  newsp^r  cm  current  events  in  the  aquaculture  industry. 
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Appendix  A 
CAAP  Economics  and 
Marketing  Worksheets 


The  User’s  Guide  for  die  woiksheet  program  is  iqnoduced  on  the  follow¬ 
ing  page.  It  provides  the  stqv-by-st^  instnicdons  for  operating  die  program. 

The  i^^iended  woikdieets  which  follow  the  User’s  Guide  were  used  to 
evaluate  the  economic  feasibility  of  selected  spedes.  Each  species  was  ana¬ 
lyzed  with  figures  to  produce  an  "average"  scenario  which  was  followed  by 
two  "break-even"  scenarios.  These  were  created  adjusting  the  yidd  and  the 
price  received  per  unit  Only  pp  5  and  6  of  the  worksheet  were  changed  to 
show  the  results  of  the  break-even  scenarios. 
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USER’S  GUIDE 


CONTAINMENT  AREA  AQUACULTURE  PROGRAM 
ECONOMICS  AND  MARKETING  SPREADSHEETS 


Ute  Contaimnent  Area  Aquaculture  Program  (CAAP)  qiceadaheeis  were  deaigDed  to  be  used  by  Lotus 
1-2-3,  Version  2.2  widi  Allways  (to  print  die  repents).  Urn  Allwi^  inogram  is  set  iq>  as  Abdication 
3  and  is  assigned  to  the  key  sequence  <Alt>  <F9>  ^nesstfae  <Alt>  and  <F9>  keys  simultaneously 
to  activate  it). 


The  spreadsheets  are  divided  into  five  directories  of  die  flb>py  disk  as  fidlows: 


\ 

\CATFISH 

\CLAMS 

\CRAWFISH 

\HSB 


s  >  Blank  CAAP  spreadsheets  (ready  for  data  entry) 
s  >  Catfish  exanqile  from  manual 
s  >  dams  example  from  manual 
=  >  Crawfish  exanqile  from  "mwimI 
—  >  Hybrid  Strqied  Bass  example  from  maraial 


To  view  the  spreadsheets  for  a  certain  model,  sdect  IFD  (File,  Directory)  from  the  Lotus  memi,  and 
enter  die  iqipropriate  directory.  For  exanqile,  if  your  floppy  disk  is  in  Drive  B:  and  you  want  to  work 
widi  the  Catfish  model,  type  /FDB:CATFISH  and  press  <Enter> .  Next,  retrieve  (File,  Retrieve)  the 
main  menu  spreadsheet  (DMCAMENU)  from  die  modd  by  pressing  /FRI^MCAMENU  and  pressing 
<  Enter  > .  A  menu  for  foe  different  qireadsheets  in  foe  modd  will  be  presented  at  foe  ttqi  of  foe  screen; 
highlight  foe  appropriate  spreadsheet  and  press  <Eiiter> .  For  exan^le,  to  view  foe  Annual  Variable 
Cost  spreadsheet,  highlight  VARIABLE-COSTS  by  pressing  foe  right  arrow  key  twice  followed  by 
<Entcr>. 


Each  of  foe  six  spreadsheets  in  foe  modd  will  have  several  options  diqilayed  at  foe  ttqi  of  foe  screen 
when  it  is  first  retrieved.  Typically,  foese  will  be  EDIT,  SAVE,  PRINT,  foe  next  successive  spreadsheet, 
and  MAIN-MENU.  For  example,  in  foe  Annual  Variable  Cosa  preadsheet,  foe  menu  will  be; 


EDIT 


SAVE 

PRINT 

FIXED-COSTS 


MAIN-MENU 


=  >  Sdect  this  option  to  place  you  at  foe  first  ”<-Insett*  cdl  of  foe 
preadsheet.  After  editing  is  conplete,  press  <Alt>M  and  foe  menu 
v^l  reappear. 

s  >  Save  foe  preadsheet  if  any  edits  were  made. 

=  >  Print  foe  preadsheet  using  Allways  (setip  as  APP3). 

>  Retrieve  foe  Annual  Fixed  Cost  preadsheet  (foe  next 
preadsheet  of  foe  modd).  This  option  title  will  vary 
between  preadsheets. 

-  >  Retrieve  foe  Main  Menu  03MCAMENU). 


To  sdea  an  option,  hq^i^t  it  with  foe  arrow  keys  and  press  <Eiiter> . 

If  you  have  any  questions  concerning  foese  models,  please  contact  Dave  Matsdull  or  Alan  Schuetz  at 
C-K  Associates,  Inc.,  in  Baton  Rouge,  Louisiana  at  (504)  755-1000. 
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U.S.  AiaiYCOaFS€JFBN(HNBBKS 
COfTAINMBm  AREA  AQOACULTUMS  noCOtAM 
KX»K)»aCS  AND  MAMKSnNO  WORKSHEET 

Pigs  1  of  6 

Ssfifiis 

CONSTRUCTION  COSTS 

^5  ,  >’v  , 


DIRT  VOLUME  per  UNBAR  FOOT  CALCULATION 


A  -  TOP  Width 
B  -  BASE  Width 
H- HEIGHT 

51  « INNER  SLOPE 

52  -  OUTER  SLOPE 


_ PL 

0  PL  B-i(SUS2)xH-«- A 

_ PL 

PL  <-I]IMIt 
PL  <-fainft 


DIRT  VOLUME  AND  COST  CALCULATIONS 

VOLUME  - _ 0_  CU.  PT.  per  LINEAR  PT.  (A  ♦  B)/2  x  H 

LENGTH  -  UNEAR  FT.  <-Iiiwit 


TOTAL 

VOLUME  - _ 

DIRT  MOVING 
COST; 


_0_CU.  YD.  (VOLUME X LENGTH/ 27) 
PER  CU.  YD.  <-Iiiieft 


uscoE's  coN^ucncm  costs 

A.  LEVEE  (Dirt  Moving)  COST 

B.  WATER  CONTROL  STRUCrURE(S) 

C.  ACCESS  ROAD 

D.  PRECONSTRUCTION  COSTS  Ownniti,  teets,  etc.) 

USCOE’S  Totil  CoMttactiaa  Coete  (A.  B.  C,  D) 


$0  (Dirt  Moving  Cost  x  Totxl  Volume) 
<-Ineeit 
___  <-InBert 
<-Inaert 


AQUACULTURIST’S  CONSTRUCnON  COSTS 

E:  POND  IMPROVEMENTS  (aeeding,  *t«"b,  etc.) 

<-Inaeit 

F.  SITE  IMPROVEMENTS  &  Ul'lLfilES  (pien,  pilings, 

■qidc  system,  electricity,  water,  etc.) 

<-Insert 

G.  PRECONSTRUCTION  COSTS  (permitt,  tests,  etc.) 

<-Inseit 

H.  CONSTRUCTION  SUPERVISION  _ 

<-Inaert 

Aipiacaltniist’s  Total  Constiuction  Coato  (E,  F,  O,  H) 

SO 

USCOE  &  AQUACULTURIST’S  TOTAL  OONSTRUCTiON  COSTS 

SO 
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iUUnr  OOMtn  OPAKZINSBRS 
OOmAmMBNTAMBA  AQUACULTUmB  mOOtAM 
stYtNnutrs  AMD  UAmrtrmn  wnmnamrr 


Paoa2or6 


Specieg  INITIAL  INVESTMENT  COSTS 


EQUIPMENT  COSTS 

AERATOR  &  SCREEN 

<— Insert 

BOAT&MOTOR 

<--lnsoit 

BUILDING  (Feed  Storage) 

<— Insert 

BUILDING  (Offloe/Servioe) 

<— Insert 

CHEMICALS 

<->  insert 

COOLERS 

<— Insert 

FEED  BINS 

<— Irtsert 

FEEDERS 

<— Insert 

FLOATS 

<— Insert 

GENERATORS 

<— Insert 

HARVEST  BASKETS 

<— btsert 

HARVEST  MACHINE 

<— Insert 

MESH  BAGS 

<— Insert 

MOWER 

<— insert 

NETS 

<— Insert 

NIGHT  UGHTS 

<— insert 

PUMP  SHED 

<— Insert 

TRAILER 

<— -Insert 

TRAPS 

<— insert 

VALVES 

<— Insert 

VEHICLES 

<— insert 

WATER  PIPE 

<— Insert 

WELLS  PUMPS 

<— Insert 

WET  SUIT /SCUBA 

< — Insert 

OTHER:  Miscellaneous 

<— Insert 

OTHER: 

< — Insert 

OTHER: 

<— Insert 

OTHER: 

<— Insert 

TOTAL  EQUIPMENT  COST 

$0 

INITIAL  INVESriMENT  COSTS  SUMMARY 

Aquacutturisf  8  Investment  Costs 

Total  Equipment  Costs  SO 

Total  Construction  Costs  (Page  1):  _ ^ 

Total  Investment  Costs  _ $0 


USCOE’8  Investment  Costs 

Total  Construction  Costs  (Page  1)  _ $0 


Total  Aquaculturlst’s&USCOE'S  initial  Investment  Costs  $0 
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Date  coMABaarfrAMBAAQUACtJLTtaBrmcxatAM 

BcoNoaiacsANDtiAManNowouaaBBT 


Spmea  ANNUAL  VARIABUB  COSTS 


VARIABLE  PRODUCnON  COSTS 
BAIT 

CHEMICALS 

FEED 

FERTILIZER 

FINGERUNQS  /  POSTLARVAE 
FUEL 

HARVESTING 

HAUUNG 

HIRED  LABOR  &  PAYROLL  TAX 
ICE 

MANAGER 

PROCESSING 

REPAIRS  &  MAINTENANCE 

SACKS 

SEED 

SUPPUES 

TRANSPORTATION 

UTILITIES  (Electricity,  Teleptwne,  Etc.) 

OTHER: _ 

OTHER: _ 

OTHER: _ 

OTHER: _ 

A.  SUB-TOTAL  VARIABLE  COSTS 


OPERATING  LOAN  COSTS 

B.  %  of  Variable  Costs  Borrowed 

C.  Total  Amount  of  Operating  Loan 

D.  Term  of  Operating  Loan  (Years) 

E.  Annual  Operating  Loan  Payment 

F.  %  of  Interest  on  Operatbig  Loan 

G.  Interest  Paid  on  Operating  Loan 

H.  TOTAL  VARIABLE  COSTS 


<-lnsert 

<-bM0tt 

<-lnaert 

<-lnaert 

<-lnaart 

<-lnaert 

<-lnaort 

<-lnaert 

<-insart 

<-lnaort 

<-lnaert 

<-lnsert 

<-lnaert 

<-lnaert 

<-lnMrt 

<-lniMrt 

<-lnaert 

<-lnsert 

<-lnson 

<-insen 

<-lnsert 

<-lnsert 


$0 


<-lnsert 


$0  (AxB) 
<-lnsert 


NA  (C/D) 
<-ln8art 


$0  (CxF) 


$0  (Af^G) 
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U.S.  AMMiYOOmOPBNONEBMS 
(XXITAJMtBirr  AMBA  AQUJUXLnOB  mOtOtAM 
BCONCaaCSAMDttAMKETJNOWOKKSHEBT 


Page4o(6 


Species  ANNUAL  FIXED  COSTS 


AQUACULTURISr S  EXPEHUTTUKES  /  DEFKBCIATION 

A.  Total  Inveatment  Costs 

$0 

(From  Page  2) 

B.  Amortization  Scfiedule  (Years) 

<-(naert 

C.  Annual  Investment  Depreciation 

NA 

(A/B) 

D.  %  of  Initial  Investment  Borrowed 

<-lnaert 

E.  Amount  of  Investment  Loan 

$0 

(AxD) 

F.  Term  of  Loan  (Years) 

<-lnaert 

G.  Annual  PrindDal  Payment 

NA 

(E/F) 

H.  %  of  Interest  on  Investment  Loan 

<-lnaert 

1.  Interest  Paid  on  Investment  Loan 

$0 

(ExH) 

J.  Annual  Insurance  Premiums 

<-inaert 

K.  Salaried  Employees  and  Payroll  Taxes 

<-tnsert 

L  Miscellaneous 

<-lnaert 

M.  Other 

<>inaert 

TOTAL  FIXED  COSTS 

NA 

(C«I«J4K) 

. 

AQUACULTURISr  S  FIXED  COOTS  SAVINGS 

(Based  on  Value  of  USCOE’S  Contribution  to  Total  Construction  Coats) 

AA.  USCOE’S  Total  Construction  Costs 

$0 

(From  Page  1) 

BB.  Amortization  Schedule  (Years) 

0 

(B  above) 

CC.  Annual  Investment  Depreciation 

NA 

(AA/BB) 

DD.  %  of  Initial  investment  Borrowed 

0% 

(D  above) 

EE.  Total  Amount  of  Investment  Loan 

$0 

(AAxDD) 

FF.  Term  of  Loan  (Years) 

0 

(F  above) 

GG.  Annual  Principal  Payment 

NA 

(EE/FF) 

HH.  %  of  Interest  on  Investment  Loan 

0% 

(H  above) 

II.  Interest  Paid  on  Investment  Loan 

$0 

(EExHH) 

AQUACULTURISrS  FIXED  COSTS  SAVINGS  ___ 

(CC  +  II) 
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I/.&  AMMiYooKMOPBHimaaa 
courrAmysHTAMBA  AQUACULiimBmoatMi 
BCOMOMKSANDMiAMKBIOtOWOKKSaBBT 


Paoa  Safe 


ANNUAL  SALES  SUMMARY 


SPEDES:  Species 

UNIT:  Uoitl 

HARVEST  1 

TOTAL  UNITS  HARVESTED 

<-lnMft 

PRICE  PER  UNIT 

<-lnaaft 

AMOUNT  OF  SALE 

SO 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

<-lnseit 

UNITS  HARVESTED  /  PER  ACRE 

NA 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

NA 

(Total  Sales  /  No.  of  Acres) 

HARVEST  2 

TOTAL  UNITS  HARVESTED 

<-lnsert 

PRICE  PER  UNIT 

<-lnsert 

AMOUNT  OF  SALE 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

<>insert 

UNITS  HARVESTED  /  PER  ACRE 

NA 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

NA 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 

SO 

(Harvestsi  &2) 

Appendix  A  CAAP  Economics  and  Marketing  Worksheets 


A7 


Dale 


U^AMtiY  comps  OP  EHONBBMS 
COMTAnaaSTAMBA  AQUACULTtatBPaoamAM 
SOOHOMKSAtlDHAMKBJmOWOKXSaBST 


Pagaeof  6 


Speciea  ANNUAL  INCOME  STATEMENT 


:W!hKtVaOOB 

Total  Anmial  Saiaa 

SO 

to 

EXPENSES 

A  Total  Variable  Costs  (Pg.  3) 

so 

to 

B.  Total  Fbnd  Costs  (^4) 

NA 

Total  Espansas  wWi  U8COE 

NA 

NA 

C.  USCOE  FIXED  COST  SAVINQ8  (Pg.  4) 

Wmi 

Total  Expanses  w/out  USCOE 

NA 

NETINCXBIE 

ft) 

NA 

(b) 

NA 

ANNUAL  CASH  BALANCE  STATEMENT 


NETINCaiifB 

LOAN  PRINCIPALS 

OperaUng  Loan  Payment  (Pg.  3,  E) 

NA 

NA 

investment  Loan  Paymem  (Pg.  4,  G) 

NA 

NA 

Total  Loan  Principals 

NA 

NA 

USCOE'S  investment  Loan  Payments  (Pg.  4,  EE) 

NA 

iilturist's  Fixed  Costs  Savings) 

DEPRBCIATKWr 

SSSAV;-.-. 

Aquacutturist's  Investment  (Pg.  4,  C) 

NA 

USCOE  Investment  (Savings)  (Pa  4,  CC) 

SO 

NA 

Total  Depreciation 

NA 

NA 

CASH  BALANCE 

(0 

NA 

. NA? 

(Net  Income  -  Princ^tals  *  Depreciation) 

1^^ 

VALUE  OF  USCOB’S  PASTICIPATION 


ANNUAL  NET  INCOME INFFERENCB  NA  (a)-(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE _ NA  (c)-((D 
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AUiY  OQItPS  QFBNOINBEKS 
CONTAINMEtfT  AMtBA  AQUACULTURE  PROGRAM 
ECONOMICS  AND  MAREETINO  WfMESHEET 


Fi^D  1  of  6 


Catfish 


CONSTRUCTION  COSTS 
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U,S.  AtOiY  COU9  BHOINEBKS 
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Catfish 


initial  INVESTMENT  COSTS 


EQUIPMENT  COSTS 

AERATOR  &  SCREEN 

BOAT  &  MOTOR 

BUILDING  (Feed  Storage) 

BUILDING  (Otfica/Service) 

CHEMICALS 

COOLERS 

FEED  BINS 

FEEDERS 

FLOATS 

GENERATORS 

HARVEST  BASKETS 

HARVEST  MACHINE 

MESH  BAGS 

MOWER 

NETS 

NIGHT  UGHTS 

PUMP  SHED 

TRAILER 

TRAPS 

VALVES 

VEHICLES 

WATER  PIPE 

WELL  &  PUMPS 

WET  SUIT /SCUBA 

OTHER:  Miscellaneous 

OTHER: _ 

OTHER: _ 

OTHER: _ 


$12,000  <- 
1.42S  <- 
6,000  <- 
8,500  <- 

_ <- 

_ <- 

<- 

3,000  <- 
<- 


2,000  <- 

_ <- 

<- 

1,200  <- 

_ <- 

<- 

1,000  <- 

18,000  <- 

2,200  <- 
12,000  <- 
<- 

1,400  <- 


Insert 

•  Insert 

■  Insert 

■  Insert 

•  Insert 

•  Insert 

•  Insert 

•  Insert 

•  Insert 

•  Insert 
>  Insert 

•  Insert 

-  Insert 

-  Insert 
-Insert 
-Insert 
-Insert 
-Insert 
-Insert 
-Insert 
-insert 
-Insert 

-  Insert 

-  Insert 
-Insert 
-Insert 

-  Insert 

-  Insert 


TOTAL  EQUIPMENT  COST 


$67,725 


INITIAL  INVESTMENT  COSTS  SUMMARY 


AquaculturisTs  Investment  Costs 

Total  Equipment  Costs 

Total  Construction  Costs  (Page  1): 

Total  Investment  Costs 

USCOE’S  Investment  Costs 
Total  Construction  Costs  (Page  1) 


$67,725 

16,000 


$83,725 


$86,453 


Total  Aquaculturisf  s  &  USCOE’S  Initial  Investment  Costs 


$170,178 
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U.S.  ARMY  CORPS  OPBNOmEERS 
CQNTAINMESTAREA  AQUACULTURE  PROGRAM 
ECONOMICS  AND  MARRETTNO  WCNtKSHEET 

ANNUAL  VARIABLE  COSTS 


PageSoffi 


VARIABLE  PRODUCTION  COSTS 

BAIT 

<-lnsert 

CHEMICALS 

5,600 

<-lnsert 

FEED 

70.000 

<-lnsert 

FERTIUZER 

<-lnsert 

FINGERLINGS  /  POSTLARVAE 

19,600 

<-lnsert 

FUEL 

2,500 

<-lnsert 

HARVESTING 

16,800 

<-lnsert 

HAUUNG 

<-lnsert 

HIRED  UBOR  &  PAYROLL  TAX 

2,400 

<-ln8ert 

ICE 

<-lnsert 

MANAGER 

<-lnsert 

PROCESSING 

<-lnsert 

REPAIRS  &  MAINTENANCE 

14,000 

<-tn8ert 

SACKS 

<-lnsert 

SEED 

<-lnsen 

SUPPLIES 

<-insert 

TRANSPORTATION 

<-lnsert 

UTILITIES  (Electricity,  Telephone,  Etc.) 

6,000 

<-ln8ert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

A.  SUB-TOTAL  VARIABLE  COSTS 

$138,900 

OPERATING  LOAN  COSTS 

B.  %  of  Variable  Costs  borrowed 

75% 

c 

1 

C.  Total  /Vnount  of  Operating  Loan 

$104,175 

(AxB) 

D.  Term  of  Operating  Loan  (#  of  Yrs.) 

5 

<-lnsert 

E.  Annual  Operating  Loan  Payment 

$20,635 

(C/D) 

F.  %  of  Interest  on  Operating  Loan 

12% 

<-ln8ert 

G.  interest  I  aid  on  Operating  Loan 

$12,501 

(CxF) 

H.  TOTAL  VARIABLE  COSTS 

$151,401 

(A  +  G) 
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as.  AXMY  CORK  OPENCaNEBXS 
OMTAINMEST  AREA  AQUACULTUSB  mOORAM 
ECmKOiaCSASDUAREEnNa  WORKSHEET 


P«0e40(6 


ratfish  ANNUAL  FIXED  COSTS 


AQUACULTURIST*S  EXPENDITURES  /  DEPRBClATKMf 

A.  Total  Investment  Costs 

$83,725 

(From  Page  2) 

B.  Amortization  Schedule  (Years) 

5 

<-lnsert 

C.  Annual  Investment  Depreciation 

$16,745 

(A/B) 

D.  %  of  Initial  Investment  Borrowed 

754k 

<-lnsert 

E.  Amount  of  Investment  Loan 

$62,794 

(AxD) 

F.  Termof  Loan(«  Yrs.) 

10 

<-lnsert 

G.  Annual  Principal  Payment 

$6,279 

(E/F) 

H.  %  of  interest  on  Investment  Loan 

154k 

<-lnsert 

1.  Interest  Paid  on  Investment  Loan  _ 

$9,419 

(ExH) 

J.  Annual  Insurance  Premiums 

$2,000 

<-lnsert 

K.  Salaried  Employees  and  Payroll  Taxes 

<-1nsert 

L.  Miscellaneous 

<-ln8ert 

M.  Other 

<-lnsert 

TOTAL  RXED  COSTS 

$28,164 

(C4l4j-fK) 

. 

AQUACULTURIST’S  FIXED-COST  SAVINGS 

(Based  on  Value  of  USCOE’S  Contribution  to  Total  Construction  0>8ts) 

AA.  USCOE'S  Total  Construction  Costs 

$86,453 

(From  Page  1) 

BB.  Amortization  Schedule  (Years) 

5 

(B  above) 

CC.  Annual  Investment  Depreciation 

$17,291 

(AA/BB) 

DD.  %  of  Initial  Investment  Borrowed 

754k 

(D  above) 

EE.  Total  Amount  of  Investment  Loan  _ 

$64,840 

(AA  X  DD) 

FF.  Term  of  Loan  { #  Yrs. ) 

10 

(F  Above) 

GG.  Annual  Principal  Payment 

$6,484 

(EE/FF) 

HH.  %  of  Intwest  on  Investment  Loan 

154k 

(H  above) 

II.  Interest  Paid  on  Investment  Loan 

$9,726 

(EE  X  HH) 

AQUACULTURlSrS  FIXED-COST  SAVINGS 

$27,017 

(CC  *  II) 

wm 
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U.S.AUitr  COMPS  OF  JBNOINEBKS 
OONTADOiBSTAMBA  AQUACULniKB  PKOOKAU 
BCONOmCSASDMAXXEIJNOWOltKSaEBT 
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ANNUAL  SALES  SUMMARY 


SPECIES: 

Catfish 

UNIT: 

Ponods 

HARVEST  1 


: 


TOTAL  UNITS  HARVESTED  _ 

280,000 

<-lnaait 

PRICE  PER  UNIT  _ 

$0.75 

<-lnseit 

AMOUNT  OF  SALE  _ 

$210,000 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

80 

<-lnsert 

UNITS  HARVESTED /PER  ACRE  _ 

3,500 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE /PER  ACRE  _ 

$2,625 

(Total  Sales/  No.  of  Acres) 

HARVEST  2 


TOTAL  UNITS  HARVESTED 

0 

<-lnsett 

PRICE  PER  UNIT 

0.00 

<-insert 

AMOUNT  OF  SALE 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

80 

<-lnsert 

UNITS  HARVESTED  /  PER  ACRE 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES  $210,000  (Haivssts  1  &  2) 
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BOXmkaCSANDHAItXBnNO  WORKSHEET 


ratfish  ANNUAL  INCOiffi  STATEMENT 


REVENUE 

smt  USCOE 

Total  Armual  Sales 

3210.000 

3210.000 

EXPENSES 

A.  Total  Variable  Costs  (Pg.  3) 

3151,401 

S1SM01 

B.  Total  Rxed  Costs  (Pg.4) 

328,164 

«28.164 

Total  Expenses  with  USCOE 

— 

3179.565 

3179.565 

C.  USCOE  FIXED-COSTS  SAVINGS  (Pg.4) 

<27^17 

T<ital  Expenses  w/out  USCOE 

3206,582 

NET  INCOME 

(a) _ 

330,435 

(b)  33i418 

ANNUAL  CASH  BALANCE  STATEMENT 

NETINCCH^ 

330,435 

SSr418 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

320.835 

320335 

Investment  Loan  Payment  (Pg.  4,  G) 

36,279 

36379 

Total  Loan  Pridpals 

327,114 

327,114 

USCOE'S  Investment  Loan  Payments  (Pg.  4,  EE) 

36,484 

(Aquaculturist's  Fixed-Cost  Savings) 

DEPRECIATION 

Aquaculturist's  Investment  (Pg.  4,  C) 

316,745 

’316.745 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

30 

317391 

Total  Depredation 

316,745 

334,036 

CASH  BALANCE 

(c) 

320,066 

(d)^ 

33.856 

(Net  Income  -  Prindpals  *  Depredation) 

VALUE  OF  USC(»’S  PARTICIPATI(»( 


lis:'::- :::::: . . _ _ _ 

ANNUAL  NET  INCOME  DIFFERENCE 

$27,017 

(a) -(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

$16,210 

(c)-(d) 

■s<-  ..c.  i-| 
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U^AMitYCatnOFEMtmaBMS 
CONTAINMBHTAMEA  AQUACVLTUKE  HtOORAM 
BOOtKMiKXANDMAMKSllNOWOKKSHBEr 


PiQB  Sore 


ANNUAL  SALES  SUMMARY 


HARVEST  1 


TOTAL  UNITS  HARVESTED 

280.000 

<-insert 

PRICE  PER  UNIT 

$0.65 

<-lnaeft 

AMOUNT  OF  SALE 

$182,000 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

80 

<-lnaert 

UNITS  HARVESTED  /  PER  ACRE 

3,500 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE/  PER  ACRE 

$2,275 

(Total  Sales  /  No.  of  Acres) 

HARVEST  2 

TOTAL  UNITS  HARVESTED 

0 

<-lnsert 

PRICE  PER  UNIT 

0.00 

<-lnsert 

AMOUNT  OF  SALE 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

80 

<-insen 

UNITS  HARVESTED  /  PER  ACRE 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE/  PER  ACRE 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 


$182,000  (Harvests  1  &2) 
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U.S.  ARkir  com  ofbnoinbsks 
CONTAINMENT  AREA  AQUACULTURE  FROORAM 
ECamMICSANDMAREETINO  WORESUEET 
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ratfish  ANNUAL  INCOME  STATEMENT 


Rmusax 

iKfaarx«aaE 

Total  Annual  Sales 

$182,000 

$t82j0Q0 

EXPENSES 

A  Total  Variable  Coats  (Pg.  3) 

B.  Total  Fixed  Costs  (Pg.4) 

$151,401 

$28,164 

SISl^ 

t28^64 

Total  Expenses  with  USCOE 

$179,565 

S179^ 

C.  USCOE  FIXED-COSTS  SAVINGS  (Pg.4) 
Total  Expenses  w/out  USCOE 

$27^17 

6206.582 

NKriNCC»«E 

(a)  $2,435 

(b)_ 

($24^ 

vw  ^  Z 

ANNUAL  CASH  BALANCE  CTATEMENT 


NET  INCOME 

$2,435 

amjSBEi 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

$20,835 

$20^ 

Investment  Loan  Payment  (Pg.  4.  G) 

$6,279 

$6,279 

Total  Loan  Pricipals 

$27,114 

627.114 

USCOE'S  Investment  Loan  Payments  (Pg.  4.  EE) 

$6,484 

(Aquaculturist's  Rxed-Cost  Savings) 

DEPRECIATION 

Aquaculturist’s  Investment  (Pg.  4.  C) 

$16,745 

$16,745 

USCOE  Investment  (Savings)  (Pg.  4.  CC) 

$0 

$174291 

Total  Depredadon 

$16,745 

6344)36 

CASH  BALANCE 

(C)  ($7,934) 

($24444) 

(Net  Income  -  Principals  •»'  Depreciation) 

VALUE  OP  USCOE'S  PARTICIPATI(»I 

ANNUAL  NET  INCCBiiiE  DIFFERENCE 

$27,017 

(■)-(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

sMSotifcai  .>A' 

(C)-(d) 

mmmm 
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us.  AMUr  COMPS  OF  ENOmBBXS 
CONTABOONT  AMBA  AQOACULTUKB  PSOOMAM 
BCmfOMKSANDMAMKBnMOWOUOBBBT 


Pige  50(6 


ANNUAL  SALES  SUMMARY 


SPECIES: 

natfieh 

UNIT: 

Pounds 

HARVECT  1 


TOTAL  UNITS  HARVESTED  _ 

240.000 

<-lnsort 

PRICE  PER  UNIT  _ 

50.75 

<-lnsert 

AMOUNTOFSALE  _ 

5180.000 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

80 

<>lnsart 

UNITS  HARVESTED /PER  ACRE  _ 

3.000 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE  _ 

$2,250 

(Total  Sales  /  No.  of  Acres) 

s 

HARVEST  2 

. . . . ■  _ ; 

TOTAL  UNITS  HARVESTED 
PRICE  PER  UNIT 
AMOUNT  OF  SALE 
NUMBER  OF  ACRES 
UNITS  HARVESTED  /  PER  ACRE 
AMOUNT  OF  SALE  /  PER  ACRE 


_ 0_  <-lnteit 

0.00  <-ln8ert 

$0  (Units  Harvested  X  Price  per  Unit) 

80  <>lnsert 

_ 0_  (TotalUnitsHarvested/No.  of  Acres) 

$0  (Total  Sales  /  No.  of  Acres) 


TOTAL  ANNUAL  SALES 

$180,000  (Harvests  1  &  2) 
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ratfish  ANNUAL  INCOME  STATEMENT 


,  ,  . 

REVENUE 

WHhUSCQB 

IPAiar  10008 

Total  Aranial  Sales 

$180,000 

$180000 

EXPENSES 

A.  Total  Variable  Costs  (Pg.  3) 

B.  Total  Fixed  Costs  (^4)  _ 

Total  Expenses  with  USCOE 

$151,401 

$28,164 

$179,565 

9t61«401 

^.164 

$179,565 

C.  USCOE  RXEO-COSTS  SAVINGS  (Pg.  4) 
Total  Expenses  w/out  USCOE 

NETlNCCXiiE 

(•) _ 

$435 

$27,017 

$206,582 

(b)  ($26,582) 

N  s  x-wiWiJ*  '*•  '•H 

ANNUAL  CASH  BALANCE  STATEMENT 


Jv  V 

NETINCCAIE 

$435 

($265819 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

Investment  Loan  Payment  (Pg.  4,  G) 

$20,835 

$6,279 

B20BS5 

$8579 

Total  Loan  Pridpals 

$27,114 

$27,114 

USCOE'S  Investment  Loan  Payments  (Pg.  4,  EE) 

$6,484 

(Aquaculturist's  Fixet^ost  Savings) 

DEPRECIATION 

Aquaculturist's  Investment  (Pg.  4,  C) 

USCOE  Investmem  (Savings)  (Pg.  4,  CC) 

$16,745 

$0 

:Bf8545 

$17591 

Total  Depreciation 

$16,745 

$34,038 

CASH  BALANCE 
(Net  income  -  Principals  -i-  Depredation) 

(C)_^ 

($9,934) 

,:(d) 

($26;144) 

VALUE  OF  USCXffi’S  PARTEdPATlQN 

ANNUAL  NET  INCCME  DIFFERENCE 

$27,017 

(•)-(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

$16,210 

. ■  ' 

;.x.  .  . 
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OS-AUiTCXMIVOgrENamBEKS 
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Crawfish 


CONSTRUCTION  COSTS 


DRT  VOLUME  per  LINEAR  FOOT  CALCULATION 


A-TOP  Width 
B  -  BASE  Widdi 
H-HEIGBT 

51  -  INNER  SLOPE 

52  =  OUTER  SLOPE 


2  Ft  <-Iaaat 
14  Ft  B-(Sl*S2)xH^  A 
3.0  Ft  <-Iiiaeit 
2.0  Ft  <-liiaeit 
2.0  Ft  <-Iiitert 


DIRT  VOLUME  AND  COST  CALCULATIONS 

VOLUME  - _ 2^  CU.  FT.  per  LINEAR  FT.  (A  ♦  BV2  x  H 

LENGTH-  1^20  LINEAR  FT.  <-lMeit 

TOTAL 

VOLUME  -  1,173  CU.  YDS  (VOLUME  x  LENGTH  /  27) 

DIRT  MOVING 

COST:  $0.60  PERCU.  YD.  <-lMeit 


USCOE’S  CONSTRUCTION  COSTS 

A.  LEVEE  (Dirt  Moving)  COST 


$704  (Dirt  Moving  Coet  x  ToUl  Volume) 


B.  WATER  CONTROL  STRUCTURE(S) 


1,500  <-InBert 


C.  ACCESS  ROAD 


$0  <-Insert 


D.  PRECONSTRUCTION  COSTS  (pennits,  teits,  etc.) 

USCOE'S  Totd  Conatmctiaa  Corti  (A,  B,  C.  D) 


$15,000  <-Insert 


$17,204 


AQUACULTURKTS  CONSTRUCTION  COSTS 

E:  POND  IMPROVEMENTS  (teediag,  shaping,  etc.)  _ $300  <-hisert 

F.  SITE  IMPROVEMENTS  &  UTTUTIES  (piers,  pilings, 

septic  ^tem,  electricity,  water,  etc.)  _ $0  <-Insert 


G.  PRECONSTRUCTION  COSTS  Owrmits,  tests,  etc.) 


$1,000  <-Insert 


H.  CONSTRUCTION  SUPERVISION  _ 

Aquacnlturist’s  Total  Constractiaa  Costs  (E,  F,  G,  H) 


$0  <-hisert 


USCOE  A  AQUACULTURIST’S  TOTAL  CONSTRUCnON  COSTS 


$1,300 

$18,504 
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AKMiY  COMFSQPENOINBBKS 
CONTJUNUENT  AXEA  AQUACVLTURB  FROmAM 
R30N0MKS  ASD  MtAMKETINO  WOXKSHBBT 
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Crawfish  I^^T1AL  INVESTMENT  COSTS 


pS5;5'xf;:<:  V  .X-;;-.-.-  .  ....  _  /■ 


EQUIFMEKT  COSTS 

AERATOR  &  SCREEN 

$500 

< —  Insert 

BOATS  MOTOR 

[< —  Insert 

BUILDING  (Feed  Storage) 

500 

’< —  Insert 

BUILDING  (Offlce/Service) 

'< — Insert 

CHEMICALS 

'< —  Insert 

COOLERS 

1,200 

]< —  Insert 

FEED  BINS 

]< —  Insert 

FEEDERS 

|<~  Insert 

FLOATS 

]< —  Insert 

GENERATORS 

’<~  Insert 

HARVEST  BASKETS 

’< —  Insert 

HARVEST  MACHINE 

5,000 

[<->  Insert 

MESH  BAGS 

'<— Insert 

MOWER 

600 

'<— Insert 

NETS 

]< —  Insert 

NIGHT  UGHTS 

’<~  Insert 

PUMP  SHED 

400 

]< —  Insert 

TRAILER 

_<—  Insert 

TRAPS 

]<— Insert 

VALVES 

~< —  Insert 

VEHICLES 

6,500 

[<— Insert 

WATER  PIPE 

]<—  Insert 

WELLS  PUMPS 

10,000 

< —  Insert 

WET  SUIT /SCUBA 

]< —  Insert 

OTHER:  Miscellaneous 

500 

_< —  Insert 

OTHER: 

_<— Insert 

OTHER: 

_<— Insert 

OTHER: 

_< —  Intit 

TOTAL  EQUIPMENT  COST 

$25,200 

INTIIAL  INVESmEOT  CX)STS  SIMMARY 

Aquacuiturisf  8  Investment  Costs 

Total  Equipment  Costs  $25,200 

Total  Construction  Costs  (Page  1):  _ 1,300 

Total  Investment  Costs  _ $26,500 


USCOE'S  Investment  Costs 

Total  Construction  Costs  (Page  1)  _ $17,204 


Total  Aquaculturist's  &  USCOE’S  Initial  Investment  Costs  $43,704 
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U.S.  AtUfrOOKrSOFBNOOiEBItS 
CONTAmHEtrr  AMBA  AQUACULTUKB  mOagAii 
BCX»fOkaCSANDMARKEnNOWOKKSHEET 


Pa0e3(rt6 


rrawfiah  ANNUAL  VARIABLE  COSTS 


BAIT 

CHEMICALS 

FEED 

FERTILIZER 

RNGERUNGS  /  POSTLARVAE 
FUEL 

HARVESTING 

HAUUNG 

HIRED  LABOR  &  PAYROLL  TAX 
ICE 

MANAGER 

PROCESSING 

REPAIRS  &  MAINTENANCE 

SACKS 

SEED 

SUPPUES 

TRANSPORTATION 

UTILITIES  (Electricity,  Telephone,  Etc.) 

OTHER: _ 

OTHER; _ 

OTHER: _ 

OTHER: _ 

A.  SUB-TOTAL  VARIABLE  COSTS 


$5,500  <-lnsert 

_  <-lnsert 

1,600  <-ln«ert 

_  <-lnaert 

_  <-lnseft 

1,800  <-ln»eft 

_  <-ln8ert 

_  <-lnsert 

1,500  <-lneei1 

_  <-lnsert 

_  <-lnsert 

_  <-lnseft 

1,100  <-lnsert 
200  <-lnsert 

_  <-tnsert 

_  <-insert 

_  <-lnsert 

_  <-lnsert 

_  <-lnsen 

_  <-lnsert 

_  <-lnsert 

_  <-ln8en 

$11,700 


OPERATING  LOAN  COSTS 


B. 

%  of  Variable  Costs  borrowed 

25% 

<-lnsert 

C. 

Total  Amount  of  Operating  Loan 

$2,925 

(AxB) 

D. 

Term  of  Operating  Loan  (#  of  Yrs.) 

5 

<-lnsert 

E. 

Annual  Operating  Loan  Payment 

$585 

(C/D) 

F. 

%  of  Interest  on  Operating  Loan 

15% 

<-lnsert 

G. 

Interest  Paid  on  Operating  Loan 

$439 

(CxF) 

H. 

TOTAL  VARIABLE  COSTS 

$12,139 

(A  +  G) 
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Crawfish  ANNUAL  FDCED  COSTS 


. .  1  III . Ill 

AQUACULTURIST’S  EXPENDITURES  /  DEPRECIATION 

A.  Total  Investment  Costs 

ERR 

(From  Page  2) 

B.  Amortization  Schedule  (Years)  _ 

5 

<-lnsert 

C.  Annual  Investment  Depreciation  _ 

ERR 

(A/B) 

D.  %  of  Initial  Investment  Borrowed 

50% 

<-lnsert 

E.  Amount  of  Investment  Loan  _ 

ERR 

(AxD) 

F.  Term  of  Loan  ( #  Yrs. ) 

5 

<-lnsert 

G.  Annual  Principal  Payment 

ERR 

(E/F) 

H.  %  of  Interest  on  Investment  Loan 

15% 

c 

1 

1.  Interest  Paid  on  Investment  Loan  _ 

ERR 

(ExH) 

J.  Annual  Insurance  Premiums 

<-lnsert 

K.  Salaried  Employees  and  Payroll  Taxes  _ 

$0 

<-‘lnsert 

L.  Miscellaneous 

$0 

<-lnsert 

M.  Other 

<-insert 

TOTAL  FIXED  COSTS 

ERR 

(C«l4J<fK) 

AQUACULTURIST’S  FIXED-COST  SAVINGS 

(Based  on  Value  of  USCOE'S  ContrRnjtion  to  Total  Cortstruction  Costs) 

AA.  USCOE’S  Total  Construction  Costs 

$17,204 

(From  Page  1) 

BB.  Amortization  Schedule  (Years) 

5 

(B  above) 

CC.  Annual  Investment  Depreciation 

$3,441 

(AA/BB) 

DD.  %  of  Initial  Investment  Borrowed 

50% 

(D  above) 

EE.  Total  Amount  of  Investment  Loan 

$8,602 

(AA  X  DD) 

FF.  Term  of  Loan  ( #  Yrs. ) 

5 

(F  Above) 

GG.  Annual  Principal  Payment 

$1,720 

(EF/FF) 

HH.  %  of  Interest  on  Investment  Loan 

15% 

(H  above) 

II.  Interest  Paid  on  Investment  Loan 

$1,290 

(EExHH) 

AQUACULTURISrS  HXED-COST  SAVINGS  _ 

$4,731 

(CC  -i-  II) 
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ANNUAL  SALES  SUMMARY 


SPECIES:  Crawfish 

UNIT:  Pounib 

— 

HARVEST  1 

TOTAL  UNITS  HARVESTED 

40,000 

<-insaft 

PRICE  PER  UNIT 

$0.60 

<-lnsert 

AMOUNT  OF  SALE 

$24,000 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<-lnseft 

UNITS  HARVESTED  /  PER  ACRE 

1,000 

(Total  Units  Harvested  /  No  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$600 

(Total  Sales  /  No.  of  Acres) 

HARVEST  2 

1  '  '  '  '  ^ 

TOTAL  UNITS  HARVESTED 

0 

<-lnsert 

PRICE  PER  UNIT 

0.00 

<-lnsert 

AMOUNT  OF  SALE 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<>lnsert 

UNITS  HARVESTED  /  PER  ACRE 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 


$24,000  (HarvMttI  &2) 
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Crawfish  ANNUAL  INCOME  STATEMENT 


REVENUE 

WiSUSCCXB 

w*Atiaooe 

Total  Annual  Sales 

EXPENSES 

$24,000 

4S24.(I00 

A  Total  Variable  Costs  (Pg.  3) 

$12,139 

^139 

B.  Total  Fixed  Costs  (Pg-4) 

$7.^ 

^rnmmsa 

iHillii: 

Total  Expenses  with  USCOE 

C.  USCOE  RXED-COSTS  SAVINGS  (Pg.  4) 

$19,426 

$19*426 

Total  Expenses  w/out  USCOE 

$24,157 

NET  INCOME 

(aO  $4,574 

(b)  »1S7) 

ANNUAL  CASH  BALANCE  STATHMENT 


VALUE  OF  USCOE’S  PARTICIPATION 


ANNUAL  NET  INCCRtfE  DIFFERENCE 

K731 

(a) -(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

$3,011 

(c)-{d) 
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ANNUAL  SALES  SUMMARY 


— _ _ _ : .  - _ _ _ _ _ 

SPECIES: 

Crawfish 

UNIT: 

Pounds 

.i-. '  ■ 

HARVEST  1 


TOTAL  UNITS  HARVESTED 

40.000 

<-lnaert 

PRICE  PER  UNIT 

$0.49 

<-lnsart 

AMOUNTOFSALE 

$19,600 

(Units  HsrvesMd  x  Price  par  Unit) 

NUMBER  OF  ACRES 

40 

<-lnaert 

UNITS  HARVESTED  /  PER  ACRE 

1.000 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$490 

(Total  Sales  /  No.  of  Acres) 

A  V  ,  S  ^  1 

HARVEST  2 


1  <v.-  Av'  •'  ■•  ■.>  "  <A  'yx  ^  v 

. ■!»  1 

TOTAL  UNITS  HARVESTED  _ 

0 

<-lnsert 

PRICE  PER  UNIT  _ 

0.00 

<-lnsert 

AMOUNTOFSALE  _ 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

40 

<>lnsert 

UNITS  HARVESTED /PER  ACRE  _ 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE /PER  ACRE  _ 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 

$19,600  (Harvests  1  &  2) 

_ 

Appendx  A  CAAP  Economics  and  Markaling  WoiKsheets 


A25 


09/30/90 


U.S.  ARMY  CORPS  OPENOJNEERS 
CONTJUSMEHT  AREA  AQUACULTURE  mOGRAM 
ECONOMICS  AND  MARKETING  WORKSHEET 


Page  6  of  6 


Crawfish 


ANNUAL  INCOME  STATEMENT 


REVENUE 

With  USCOE 

W/out  USCOE 

Total  Annual  Sales 

$19,600 

$19,600 

EXPENSES 

A.  Total  Variable  Costs  (Pg.  3) 

$12,139 

$12,139 

B.  Total  Fixed  Costs  (Pg.  4) 

$7,286 

$74288 

Total  Expenses  with  USCOE 

$19,426 

$19,426 

C.  USCOE  FIXED-COSTS  SAVINGS  (Pg.  4) 

$4,731 

Total  Expenses  w/out  USCOE 

— 

$24,157 

NET  INCOME 

(a)  $174 

(b)^ 

($4,557) 

ATil'IUAL  CASH  BALANCE  S  TATEMENTT 

NET  INCOME 

$174 

($4,557) 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

$585 

$585 

Investment  Loan  Payment  (Pg.  4.  G) 

$2,650 

$2,650 

Total  Loan  Pricipals 

$3,235 

$3,235 

USCOE’S  Investment  Loan  Payments  (Pg.  4,  EE) 

$1,720 

(Aquaculturist's  Fixed-Cost  Savings) 

DEPRECIATION 

Aquaculturist's  Investment  (Pg.  4,  C) 

$5,300 

$5,300 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

$0 

$3,441 

Total  Depredation 

$5,300 

$8,741 

CASH  BALANCE 

(C)  $2,239 

(d) 

($772) 

(Net  Income  -  Principals  Depredation) 

VALUE  OF  USCXKB’S  PARTICIPATION 


ii 

1 

/^^INUAL  NET  INCOME  DIFFERENCE 

$4,731 

(a) -(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

$3,011 

(c)-{d) 

A26 


Appendix  A  CAAP  Economics  and  Marketing  Worksheets 


09/30/90 


U.S.  AIUHYCOItKa>BNaiNBEKS 
OCMTAINMENT  AMBA  AQUACULTVKB  PBOORAM 
ECONOkOCS  AND  htAKKBrmO  WORKStOET 


Page  Sof6 


ANNUAL  SALES  SUMMARY 


HARVECT  i 


HARVEST  2 

■•r®"  jw" 

TOTAL  UNITS  HARVESTED  _ 

0 

<-ln»ert 

PRICE  PER  UNIT  _ 

0.00 

<-lnseft 

AMOUNT  OF  SALE  _ 

$0 

(Unita  Haivested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

40 

<-lnaett 

UNITS  HARVESTED  /  PER  ACRE  _ 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE /PER  ACRE  _ 

$0 

(Total  Sales  /  No.  of  Aaes) 

TOTAL  ANNUAL 


$19,800  (Haneatal  $2) 
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Crawfish  ANNUAL  INCCMB  STATEMENT 


REVENUE 

waausoQE 

WAoutUSOOE 

Total  Annual  Sales 

$19,800 

$19$00 

EXPENSES 

A.  Total  Variable  Costs  (Pg.  3) 

B.  Total  Fixed  Costs  (Pg.  4) 

$12,139 

$7,288 

tt2,1S9 

mjm 

Total  Expenses  with  USCOE 

$19,426 

$19,426 

C.  USCOE  RXED-COSTS  SAVINGS  (Pg.  4) 

«4i781 

Total  Expenses  w/out  USCOE 

$24,157 

NETINCCRkfE 

(a) 

$374 

(b)  ($4,857) 

IHHHIill 

ANNUAL  CASH  BALANCE  STATEMENT 

^INCOME 

"  111  iwi 

$374 

LO/W  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

Investment  Loan  Payment  (Pg.  4,  G) 

$585 

$2,650 

$2,650 

Total  Loan  Pridpals 

$3,235 

$34!35 

USCOE'S  Investment  Loan  Payments  (Pg.  4,  EE) 

$1,720 

(Aquacutturist’s  Fixed-Cost  Savings) 

DEPRECIATION 

Aquaculturist's  Investment  (Pg.  4,  C) 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

$5,300 

$0 

^1300 

$3;441 

Total  Depreciation 

$5,300 

$8,741 

C/^H  B/UJWCE 

(c) 

$2,439 

(d)  (6572) 

(Net  Income  -  Principals  Depreciation) 

V/ILUE  OT  USCCffi’S  PARTIdPATICm 

/LNNUAL  NET  INCOME  DIFFERENCE 

$4,731 

s 

1 

s 

ANNUAL  CASH  B/OJLNCE  DIFFERENCE 

$3,011 

(c)-(d) 
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CX)NSTRUCnON  COSTS 


DIRT  VOLUME  per  LINEAR  FOOT  CALCULATION 

A  -  TOP  WuUi 

2  Ft  <-bMft 

B  -  BASE  WidA 

14  Ft  B-(Sl-^S2)xH-^  A 

H  -  HEIGHT  " 

3.0  Ft  <-bMe(t 

SI  -  INNER  SLOPE  ” 

2.0  Ft  <-lBe«t 

S2  -  OUTER  SLOPE  " 

2.0  Ft  <-InMit 

DIRT  VOLUME  AND  COST  CALCULATKMS 

VOLUME  - _ 24_  CU.  FT.  per  LINEAR  FT.  (A  +  By2  x  H 

LENGTH  »  1,320  LINEAR  FT.  <-Iiiaeft 

TOTAL 

VOLUME  -  1,173  CU.  YDS  (VOLUME  x  LENGTH  /  27) 

DIRT  MOVING 

COST;  $0.60  PERCU.  YD. 


USCOE’S  CONSTRUCnON  COSTS 

A.  LEVEE  (Dirt  Moving)  COST  _ 

$704  (Dirt  Moving  Cota  x  Total  Volume) 

B.  WATER  CONTROL  STRUCTURE(S)  __ 

$,000  <-lnaeit 

C.  ACCESS  ROAD  _ 

$0  <-lnaeit 

D.  PRECONSTRUCTION  COSTS  (pennits,  teats,  etc.)  _ 

$15,000  <-lnsert 

USGOE’S  Total  CoMtmction  Cotas  (A,  B,  C,  D) 

— 

$23,704 

AQUACULTURIST’S  CONSTRUCTION  COSTS 

E:  POND  IMPROVEMENTS  (seeding,  tamping,  etc.)  _ 

$300 

<-Inseit 

F.  SITE  IMPROVEMENTS  &  UTIUTIES  (piers,  pilings. 

aqitic  system,  electricity,  wstnr,  etc.) 

$1,500 

<-Insert 

G.  PRECONSTRUCniON  COSTS  Qmnnits,  tests,  etc.)  _ 

$1400 

<-Insert 

H.  CONSTRUCTION  SUPERVISION  _ 

$500 

<-Insert 

Aqnacaltnrita’s  Total  CoBtamctioB  Costa  (E,  F,  O,  H) 

$3,800 

USCOE  &  AQUACULTURISrS  TOTAL  CONSTRUCTION  COSTS 

$27,504 
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riams  INITIAL  INVESTMENT  COSTS 


T<x. 

EQlinffMENT  COSTC 

AERATOR  &  SCREEN 

< —  Insert 

BOAT  &  MOTOR 

8,500 

< —  Insert 

BUILDING  (Feed  Storage) 

< —  Insert 

BUILDING  (Office/Service) 

< —  Insert 

CHEMICALS 

< —  Insert 

COOLERS 

< —  Insert 

FEED  BINS 

< —  Insert 

FEEDERS 

< —  Insert 

FLOATS 

600 

< —  Insen 

GENERATORS 

< —  Insen 

HARVEST  BASKETS 

< —  Insen 

HARVEST  MACHINE 

< —  Insen 

MESH  BAGS 

18,200 

< —  Insen 

MOWER 

<—  Insen 

NETS 

< —  Insen 

NIGHT  UGHTS 

< —  Insen 

PUMP  SHED 

< —  Insen 

TRAILER 

1,000 

< —  Insen 

TRAPS 

< —  Insen 

VALVES 

< —  Insen 

VEHICLES 

11,000 

< —  Insen 

WATER  PIPE 

<—  Insen 

WELL  &  PUMPS 

500 

< —  Insen 

WET  SUIT /SCUBA 

1,100 

< —  Insen 

OTHER:  Miscellaneous 

800 

< —  Insen 

OTHER: 

< —  Insen 

OTHER: 

< —  Insen 

OTHER: 

< —  Insen 

TOTAL  EQUIPMENT  COST 

$41,700 

. _ . . _ . . . . _ . . . . . . 

INITIAL  INVESTMENT  COSTS  SUMMARY 


Aquaculturist’s  Investment  Costs 
T otal  Equipment  Costs  $41 ,700 

Total  Construction  Costs  (Page  1):  _ 3,800 

Total  Investmertt  Costs  $45,500 


USCOE’S  Investment  Costs 

T otal  Construction  Costs  (Page  1 )  _ $23,704 


Total  Aquacuiturtet’s  &  USCOE’S  Initiai  investment  Costs  _ $69,204 


A30 


Appendix  A  CAAP  Economics  and  Marketing  Worksheets 


09/30/90 


as.  ARMY  CORPS  OPESOJNEBRS 
CONTAINMENT  AREA  AQUACULTURE  PROORAM 
ECONOMICS  AND  MARKETTNO  WORKOIEET 


Page  3  of  6 


C'^s  ANNUAL  VARIABLE  COSTS 


VARIABLE  PRODUCTION  COSTS 

BAIT 

<-lnsert 

CHEMICALS 

<-lnsert 

FEED 

<-lnsert 

FERTILIZER 

<-lnsert 

F1^'QER•JMGS  '  POSTLARVAE 

<-lnsert 

FUEL 

1,900 

<-lnsert 

HARVESTING 

<-lnsert 

HAULING 

<-lnsert 

HIRED  LABOR  &  PAYROLL  TAX 

2,500 

<-lnsen 

ICE 

<-lnsert 

MANAGER 

<-lnsert 

PROCESSING 

<-lnsert 

REPAIRS  &  MAINTENANCE 

1,800 

<-lnsart 

SACKS 

<-tnsart 

SEED 

40,000 

<-lnsert 

SUPPLIES 

200 

<-lnsert 

TRANSPORTATION 

<-lnsert 

UTILITIES  (Electricity,  Telephone,  Etc.) 

<-lnsert 

OTHER; 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

A. 

SUB-TOTAL  VARIABLE  COSTS 

$46,400 

OPERATING  LOAN  COSTS 

B. 

%  of  Variable  Costs  borrowed 

50% 

<-insert 

C. 

Total  Amount  of  Operating  Loan 

$23,200 

(AxB) 

D. 

Term  of  Operating  Loan  (#  of  Yrs.) 

5 

<-lnsert 

E. 

Annual  Operating  Loan  Payment 

$4,640 

(C/D) 

F. 

%  of  Interest  on  Operating  Loan 

12% 

<-lnsett 

G. 

Interest  Paid  on  Operating  Loan 

$2,784 

(CxF) 

H. 

TOTAL  VARIABLE  COSTS 

$49,184 

(A  +  G) 
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nams  ANNUAL  FIXED  COSTS 


AQUACULTUSIST’S  EXFE^^^^URES  /  DEPRECIATION 

A. 

Total  Investment  Costs 

$45,500  (From  Page  2) 

B. 

Amortization  Schedule  (Years) 

5  <-lnaert 

C. 

Annual  Investment  Depreciation 

$9,100  (A/B) 

D. 

%  of  Initial  Investment  Borrowed 

50%  <-lnsert 

E. 

Amount  of  Investment  Loan 

$22,750  (AxD) 

F. 

Term  of  Loan  ( #  Yrs. ) 

10  <-lnsert 

G. 

Annual  Principal  Payment 

$2,275  (E/F) 

H. 

%  of  interest  on  Investment  Loan 

12%  <-lnsert 

1. 

Interest  Paid  on  Investment  Loan 

$2,730  (ExH) 

J. 

Annual  Insurance  Premiums 

$1 ,000  <-lnsert 

K. 

Salaried  Employees  and  Payroll  Taxes 

$0  <-1nsert 

L. 

Miscellaneous 

$1 .400  <-ln8ert 

M. 

Other 

<-lnsert 

TOTAL  FIXED  COSTS 

$12,830  (C+I-kI-^K) 

AQUACULTURlSrS  FIXED-COST  SAVINGS 

(Based  on  Value  of  USCOE’S  Contribution  to  Total  Construction  Costs) 

AA. 

USCOE'S  Total  Construction  Costs 

$23,704  (From  Page  1) 

BB. 

Amortization  Schedule  (Years) 

5  (B  above) 

CC. 

Annual  Investment  Depreciation 

$4,741  (AA/BB) 

DD. 

%  of  Initial  Investment  Borrowed 

50%  (D  above) 

EE. 

Total  Amount  of  Investment  Loan 

$11,852  (AAxDD) 

FF. 

Term  of  Loan  ( #  Yrs. ) 

10  (F  Above) 

GG. 

Annual  Principal  Payment 

$1,185  (EE/FF) 

HH. 

%  of  Interest  on  Investment  Loan 

12%  (H  above) 

II. 

Interest  Paid  on  Investment  Loan 

$1,422  (EExHH) 

AQUACULTURISrS  FIXED-COST  SAVINGS 

$6,183  (CC  4-  II) 

Page4of6 
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ANNUAL  SALES  SUMMARY 


Jt 

r; 

SPECIES:  Oams 

UNIT:  Each 

HARVEST  1 

TOTAL  UNITS  HARVESTED 

1.000,000 

<-lnseit 

PRICE  PER  UNIT 

- 

$0.17 

<-lnsert 

AMOUNT  OF  SALE 

$170,000 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<-lnsart 

UNITS  HARVESTED  /  PER  ACRE 

25,000 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

— 

$4,250 

(Total  Sales  /  No.  of  Acres) 

HARVEST  2 


■ 

TOTAL  UNITS  HARVESTED  _ 

0 

<-lnsert 

PRICE  PER  UNIT  _ 

0.00 

<-ln8ert 

AMOUNT  OF  SALE  _ 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

40 

<-lnsert 

UNITS  HARVESTED  /  PER  ACRE  _ 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE  _ 

$0 

(Total  Sales  /  No.  of  Acres) 
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riams  ANNUAL  INCCS^  STATEMENT 


'  S"  N, 

REVENUE 

WRh  usexx 

W/autOSOOB 

Total  Annual  Sales 

$170,000 

$170,000 

EXPENSES 

A.  Total  Variable  Costs  (Pg.  3) 

$49,184 

.^.184 

B.  Total  Fixed  Costs  (Pg-4) 

$12,830 

^2.830 

Total  Expenses  with  USCOE 

— 

$62,014 

$62,014 

C.  USCOE  FIXED-COSTS  SAVINGS  (Pg.  4) 

«B.163 

Total  Expenses  w/out  USCOE 

$68,177 

NETINCC»^ 

(a) 

$107,986 

(b)_ 

$101,823 

ANNUAL  CASH  BALANCE  STATEMENT 


NET  INCOME 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

Investment  Loan  Payment  (Pg.  4,  G) 

Total  Loan  Pricipals 

USCOE'S  Investment  Loan  Payments  (Pg.  4,  EE) 
(Aquaculturist’s  Fixec^ost  Savings) 

DEPRECIATION 

Aquaculturist’s  Investment  (Pg.  4,  C) 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

Total  Depredation 

CASH  BALANCE 
(Net  Income  -  Prindpals  *  Depreciation) 

$107,986 

■HiiiBi 

$101,823 

$4,640 

$2,275 

$6,915 

$4,640 

$2,275 

$6,916 

$9,100 

$0 

$9,100 

'  'i 

$1,185 

$9,100 

$4,741 

$13341 

(c) 

$110,171 

(d)^ 

S  . 

$107364 

PHHI 

VALUE  OF  USCOE’S  PARTICIPA’nON 

ANNUAL  NET  INCCHffi  DIFFERENCE 

$6,163 

(a) -(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

pm 

»j6^ 

— 
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ANNUAL  SALES  SUMMARY 


HARVEST  1 


'  ■r>  '  '  . . . _• 

■  „  'Y': 

TOTAL  UNITS  HARVESTED  _ 

1,000.000 

<-lnsart 

PRICE  PER  UNIT  _ 

$0.09 

<-lnserT 

AMOUNTOFSALE  _ 

$90,000 

(Units  Harvostad  x  Price  per  Urtit) 

NUMBER  OF  ACRES  _ 

40 

<-lnaert 

UNITS  HARVESTED  /  PER  ACRE  _ 

25,000 

(ToMl  umts  Harvested  /  No.  of  Aaes) 

AMOUNT  OF  SALE /PER  ACRE  _ 

$2,250 

(Total  Sales /No.  of  Acres) 

,  X  ..a 

V  A  <  ^  'av  I 

HARVEST  2 
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riama  ANNUAL  INCOME  STATEMENT 


WAmtUSOOB 

Total  Annual  Sales 

S90.000 

$80,000 

EXPENSES 

A.  Total  Variable  Costs  (Pg.  3) 

$49,184 

$48,184 

B.  Total  Rxed  Costs  (Pa  4) 

$12,830 

$12R30 

Total  Expenses  with  USCOE 

$62,014 

$62,014 

C.  USCOE  HXED-COSTS  SAVINGS  (Pa  4) 

$8,183 

Total  Expenses  w/out  USCOE 

$68,177 

NET  INCOME 

(a)  $27,986 

(b)_ 

$21423 

ANNUAL  CASH  BALANCE  STATEMENT 

NFTINCC^fE 

$27,966 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

$4,640 

$4,640 

Investment  Loan  Payment  (Pg.  4,  G) 

$2,275 

$21,275 

Total  Loan  Piidpals 

$6,915 

$6416 

USCOE'S  Investment  Loan  Payments  (Pg.  4,  EE) 

$1,165 

(Aquaculturist's  Rxed-Cost  Savings) 

DEPRECIATKW 

Aquaculturist's  Investment  (Pg.  4,  C) 

$9,100 

89,100 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

$0 

$4J41 

Total  Depredation 

$9,100 

$13441 

CASH  BALANCE 

(C)  $30,171 

(d)^ 

$2748* 

(Net  Income  -  Prindpals  *  Depredation) 

VALUE  OP  USC(»’S  PARTICIPATKm 

ANNUAL  NET  INCCAfB  DIFFERENCE 

$6,163 

(•)-(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 
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Sole 


ANNUAL  SALES  SUMMARY 


SPECIES:  Clams 

UNIT;  Each 

- 

HARVEST  1 

.  _ _ . . 

TOTAL  UNITS  HARVESTED 

S00.000 

<-lntMrt 

PRICE  PER  UNIT 

$0.17 

<>lnaert 

AMOUNT  OF  SALE 

$85,000 

(Umts  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<-lnasrt 

UNITS  HARVESTED  /  PER  ACRE 

12.500 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$2,125 

(Total  Sales  /  No.  of  Acres) 

s.  ^ 

HARVEST  2 

TOTAL  ANNUAL  SALES 


98S.000  (H«rvMts1&2) 


_  _r _ ~ 

TOTAL  UNITS  HARVESTED  _ 

0 

<-ln8»».'1 

PRICE  PER  UNIT  _ 

0.00 

<-lnsert 

AMOUNT  OF  SALE  _ 

$0 

(Units  Harvestrrd  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

40 

<-lnsert 

UNITS  HARVESTED /PER  ACRE  _ 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE /PER  ACRE  _ 

$0 

(Total  Sales  /  No.  of  Acres) 
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riams  ANNUAL  INCGME  STATEMENT 


REVENUE 

WHtUSOOB 

WAaM  USCOE 

Total  Anmial  Sale* 

$85,000 

$854)00 

EXPENSES 

A  Total  Variable  Coats  (Pg-  3) 

$49,184 

$49,184 

B.  Total  Fixed  Costs  (Pg.4) 

$12,830 

$12,830 

Total  Expenses  with  USCOE 

— 

$82,014 

$824)14 

C.  USCOE  FIXED-COSTS  SAVINQS(Po.  4) 

$8483 

Total  Expenses  w/out  USCOE 

$68,177 

NETINC(»«E 

w 

$22,986 

(b)  $16$28 

ANNUAL  CASH  BALANCE  STATEMENT 

NETINCXME 

$22,986 

LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E) 

$4,640 

$4,640 

Investment  Loan  Payment  (Pg.  4,  G) 

$2,275 

$2JZ75 

Total  Loan  Pridpals 

$6,915 

$64)16 

USCOE'S  Investrnem  Loan  Payments  (Pg.  4.  EE) 

$1,185 

(Aquaculturist's  Fixed-Cost  Savings) 

DEPRECIATION 

Aquaculturist's  Investment  (Pg.  4,  C) 

$9,100 

$9,100 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

$0 

$4741 

Total  Depreciation 

$9,100 

$1S$41 

CASH  BALANCE 

(c) 

$25,171 

(d)  $224»$ 

(Net  Income  -  Principals  Depredation) 

VALUE  OP  USCOT'S  PARTICIPATION 


ANNUAL  NET  INCGME  DIFFERENCE 

$6,163 

(«)-(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

$2,607 

(c)-(d) 

S  ' .  1 
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Hybrid  Striped  Baas  CONSTRUCTION  COSTS 


DUCT  VOLUME  ps  LINEAR  FOOT  CALCULATION 


A  >=  TOP  Width 

13 

Ft 

<-lasert 

B  -  BASE  Width 

59 

Ft 

B  -  (Sl4^S2)  X  H  +  A 

H  -  HEIGHT 

6.5 

Ft 

<-lasert 

SI  » INNER  SLOPE 

4.0 

Ft 

<-Insert 

S2  «  OUTER  SLOPE 

3.0 

Ft 

<-Insert 

DIRT  VOLUME  AND  COST  CALCULATIONS 

VOLUME  -  232  CU.  FT.  per  LINEAR  FT.  (A  +  B)/2  x  H 

LENGTH »  6,600  LINEAR  FT.  <-Iii«ert 

TOTAL 

VOLUME  -  56,803  CU.  YDS  (VOLUME  x  LENGTH  /  27) 

DIRT  MOVING 

COST:  $0.60  PERCU.  YD.  <-lMoit 


USCOE’S  CONSTRUCTION  COSTS 

A.  LEVEE  (Dirt  Moving)  COST  $34,082  (Dirt 

B.  WATER  CONTROL  STRUCTURE(S)  7,800  <-Ii 

C.  ACCESS  ROAD  $3,000  <-Ii 

D.  PRECONSTRUCTION  COSTS  (pennitt,  terti,  ote.)  $10,000  <-Ii 

USOOE’S  Total  Cooftmctiaa  Coeta  (A,  B,  C,  D) 


$34,082  (Dirt  Moving  Cost  x  Total  Volume) 
7,800  <-Insert 
$3,000  <-lnsert 
$10,000  <-Insert 

$54,882 


AQUACULTURIST’S  CONSTRUCTION  COSTS 

E:  POND  IMPROVEMENTS  (weding,  duping,  etc.) 

F.  SITE  IMPROVEMENTS  &  UTILITIES  (piers,  pilings, 
Mfptic  system,  electrkiQr,  water,  etc.) 


$1,000  <-Insert 


$3,000  <-Insert 
$6,000  <-Insert 
$1,000  <-Insert 


G.  PRECONSTRUCTION  COSTS  (permits,  tests,  etc.)  $6,000  <-Insi 

H.  CONSTRUCTION  SUPERVISION  $1,000  <-Ine 

Agnacaltmist’s  Total  CoastnictioB  Costa  (E,  F,  O,  H) 

USOOE  &  AQUACULTURISrS  TOTAL  CONSTRUCTION  COSTS 


$11,000 

$65,882 
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Hybrid  Striped  Bass  INITIAL  INVESTMENT  COSTS 


EQUIPMENT  COSTS 

AERATOR  &  SCREEN 

$12,000  <— Insert 

BOAT  &  MOTOR 

1,425  <— Insert 

BUILDING  (Feed  Storage) 

5,000  < — Insert 

BUILDING  (Office/Service) 

8,500  <—  Insert 

CHEMICALS 

< —  Insert 

COOLERS 

< —  Insert 

FEED  BINS 

<—  Insert 

FEEDERS 

3,000  <— Insert 

FLOATS 

< —  Insert 

GENERATORS 

< —  Insert 

HARVEST  BASKETS 

<—  Insert 

HARVEST  MACHINE 

< —  Insert 

MESH  BAGS 

< —  Insert 

MOWER 

2,000  <— Insert 

NETS 

< —  Insert 

NIGHT  UGHTS 

< —  Insert 

PUMP  SHED 

1,200  < — Insert 

TRAILER 

< —  Insert 

TRAPS 

< —  Insert 

VALVES 

1,000  <— -Insert 

VEHICLES 

18,000  <-- Insert 

WATER  PIPE 

2,200  <— Insert 

WELL  &  PUMPS 

12,000  <— Insert 

WET  SUIT /SCUBA 

< —  Insert 

OTHER:  Miscellaneous 

1 ,400  < —  Insert 

OTHER: 

< —  Insert 

OTHER: 

< —  Insert 

OTHER: 

< —  Insert 

TOTAL  EQUIPMENT  COST 

$67,725 

1  ■■■■». 

INITIAL  INVESTMENT  COSTS  SUMMARY 


Aquacutturist’s  Inveatment  Costs 

Total  Equipment  Costs 

Total  Construction  Costs  (Page  1): 

Total  Investment  Costs 

USCOE'S  Investment  Costs 
Total  Construction  Costs  (Page  1) 


$67,725 

11,000 


$78,725 


$54,882 


Total  Aquaculturist's  &  USCOE’S  Initial  Investment  Costs 


$133,607 
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Hybrid  Striped  Bass  ANNUAL  VARIABLE  CX)STS 


VARIABLE  PRODUCTION  COSTS 

BAIT 

<-lnsert 

CHEMICALS 

600 

<-lnsert 

FEED 

65,000 

<-lnsert 

FERTILIZER 

<-ln8ert 

FINGERLINGS  /  POSTLARVAE 

16,000 

<-lnsert 

FUEL 

6,800 

<-lnsert 

HARVESTING 

5,500 

<-lnsert 

HAULING 

<-lnsert 

HIRED  LABOR  &  PAYROLL  TAX 

2,500 

<-lnsert 

ICE 

<-lnsert 

MANAGER 

<-lnsert 

PROCESSING 

<-lnsert 

REPAIRS  &  MAINTENANCE 

8,000 

<-lnsert 

SACKS 

<-lnsert 

SEED 

<-lnsert 

SUPPLIES 

<-ln8ert 

TRANSPORTATION 

<-ln8ert 

UTILITIES  (Electricity,  Telephone,  Etc.) 

1,500 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

OTHER: 

<-lnsert 

A.  SUB-TOTAL  VARIABLE  COSTS 

- 

$105,900 

I  V, -  -  ‘ 

OPERATING  LOAN  COSTS 

B.  %  of  Variable  Costs  borrowed 

75% 

<-lnsert 

C.  Total  Amount  of  Operating  Loan 

$79,425 

(AxB) 

D.  Term  of  Operating  Loan  (#  of  Yrs.) 

5 

<-lnsert 

E.  Annual  Operating  Loan  Payment 

$15,885 

(C/D) 

F.  %  of  Interest  on  Operating  Loan 

12% 

<-lnsert 

G.  Interest  Paid  on  Operating  Loan 

$9,531 

(CxF) 

H.  TOTAL  VARIABLE  COSTS 

$115,431 

(A  +  G) 
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Hybrid  Striped  Bass  ANNUAL  FIXED  COSTS 


: 

.■  S..v>  \  \  %  -X- 

AQUACULTURIST’S  EXPENDITURES  /  DEPRECIATION 

A. 

Total  Investment  Costs 

$58,600 

(From  Page  2) 

B. 

Amortization  Schedule  (Years) 

5 

<-lnsert 

C. 

Annual  Investment  Depreciation 

$11,720 

(A/B) 

D. 

%  of  Initial  Investment  Borrowed 

75% 

<-lnsert 

E. 

Amount  of  Investment  Loan 

$43,950 

(AxD) 

F. 

Term  of  Loan  ( #  Yrs. ) 

10 

<-lnsert 

G. 

Annual  Principal  Payment 

$4,395 

(E/F) 

H. 

%  of  Interest  on  Investment  Loan 

15% 

<-lnsert 

1. 

Interest  Paid  on  Investment  Loan 

$6,593 

(ExH) 

J. 

Annual  Insurance  Premiums 

$1,500 

<-lnsert 

K. 

Salaried  Employees  and  Payroll  Taxes 

$0 

<-lnsert 

L. 

Miscellaneous 

$0 

1 

<-lnsen 

M. 

Other 

<-lnsert 

TOTAL  FIXED  COSTS 

$19,813 

(C+l+J+K) 

AQUACULTURIST’S  FIXED-COST  SAVINGS 

(Based  on  Value  of  USCOE'S  Contribution  to  Total  Construction  Costs) 

AA. 

USCOE'S  Total  Construction  Costs 

$54,882 

(From  Page  1) 

BB. 

Amortization  S<^'  'er  uie  (Years) 

5 

(B  above) 

CC. 

Annual  Investment  Depreciation 

$10,976 

(AA  /  BB) 

DD. 

%  of  Initial  Investment  Borrowed 

75% 

(D  above) 

EE. 

Total  Amount  of  Investment  Loan 

$41,161 

(AA  X  DD) 

FF. 

Term  of  Loan  ( #  Yrs. ) 

10 

(F  /Mbove) 

GG. 

Annual  Principal  Payment 

$4,116 

(EE/FF) 

HH. 

%  of  Interest  on  Investment  Loan 

15% 

(H  above) 

II. 

Interest  Paid  on  Investment  Loi-r. 

$6,174 

(EE  x  HH) 

AQUACULTURISrS  RXED-COST  SAVINGS 

$17,151 

(CC  +  II) 

.... 
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ANNUAL  SALES  SUMMARY 


TOTAL  UNITS  HARVESTED 
PRICE  PER  UNIT 
AMOUNT  OF  SALE 
NUMBER  OF  ACRES 
UNITS  HARVESTED  /  PER  ACRE 
AMOUNT  OF  SALE  /  PER  ACRE 


HARVEST  1 


145,800  <-lnseit 
$2.50  <-lnsert 

$364,500  (Units  Harvested  x  Price  per  Unit) 
_ 40  <-lnsert 

3,645  (Total  Units  Harvested  /  No.  of  Acres) 
$9,113  (Total  Sales  /  No.  of  Acres) 


HARVEST  2 

TOTAL  UNITS  HARVESTED 

0 

<-lns6rt 

PRICE  PER  UNIT 

0.00 

<-lnsert 

AMOUNT  OF  SALE 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<-lnsert 

UNITS  HARVESTED  /  PER  ACRE 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 


$364,500  (Harvests  1  &  2) 
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VALUE  OF  USCOE'S  PARTICIPATION 
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ANNUAL  SALES  SUMMARY 


SPECIES:  Hybrid 
UNIT:  Poimds 


HARVEST  1 


TOTAL  UNITS  HARVESTED 

60,000 

<-lnaert 

PRICE  PER  UNIT 

$2.50 

<-lnaaft 

AMOUNT  OF  SALE 

$150,000 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<-lnsert 

UNITS  HARVESTED  /  PER  ACRE 

1,500 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$3,750 

(Total  Sales  /  No.  of  Acres) 

'X..  y  «  •.  ^  \  s| 

HARVEST  2 

TOTAL  UNITS  HARVESTED  _ 

0 

<-ln8ert 

PRICE  PER  UNIT  _ 

0.00 

<-108611 

AMOUNT  OF  SALE  _ 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

40 

<-ln8ert 

UNITS  HARVESTED /PER  ACRE  _ 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE /PER  ACRE  _ 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 


$160,000  (HwvMts1&2) 
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ANNUAL  CASH  BALANCE  STATEMENT 


NETINcd^ 


LOAN  PRINCIPALS 

Operating  Loan  Payment  (Pg.  3,  E)  t 

Investment  Loan  Payment  (Pg.  4,  G)  _ 

Total  Loan  Prldpals 

USCOE'S  Investment  Loan  Payments  (Pg.  4,  EE) 
(Aquaculturist's  Fbced^ost  Savings) 

DEPRECIATION 

Aquaculturist's  Investment  (Pg.  4,  C)  I 

USCOE  Investment  (Savings)  (Pg.  4.  CC)  _ 

Total  Depreciation 


CASH  BALANCE 
(Net  Income  -  Principals  Depreciation) 


$15,885 

$4,395 


$14,757 


$20,280 


$11,720 

$0 


$11,720 


$6,197 


f1t,720 

$10,876 


VALUE  <X>  USCOE'S  FASmaPATfON 


ANNUAL  NET  DKXXrlE  DIFFERENCE 

$17,151 

W-(b) 

ANNUAL  CASH  BALANCE  DIFFERENCE 

$10,290 

(c)-(d) 

/. 

mi 
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ANNUAL  SALES  SUMMARY 


HARVEST  1 


TOTAL  UNITS  HARVESTED  _ 

145.800 

<-lnsert 

PRICE  PER  UNIT  _ 

SI  .00 

<-ln8ert 

AMOUNT  OF  SALE  _ 

$145,800 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES  _ 

40 

<-lnsert 

UNITS  HARVESTED  /  PER  ACRE  _ 

8.645 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$3,645 

(Total  Sales  /  No.  of  Acres) 

HARVECT  2 


, 

1 

i 

g; 

TOTAL  UNITS  HARVESTED 

0 

<-ln8ert 

PRICE  PER  UNIT 

0.00 

<-lnsert 

AMOUNT  OF  SALE 

$0 

(Units  Harvested  x  Price  per  Unit) 

NUMBER  OF  ACRES 

40 

<-lnsert 

UNITS  HARVESTED  /  PER  ACRE 

0 

(Total  Units  Harvested  /  No.  of  Acres) 

AMOUNT  OF  SALE  /  PER  ACRE 

$0 

(Total  Sales  /  No.  of  Acres) 

TOTAL  ANNUAL  SALES 

$145,800  (Harvests  1  &  2) 

1  * 
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1 1 1'f  Vi 

E 

WAmtUaOOE 

Total  Annual  Sataa 

EXPENSES 

A  Total  Vaitabia  Coats  (PQ-S) 

B.  Total  Fbnd  Coats  (^4) 

$115,431 

$19,813 

$145.8tX) 

$116AS1 

$19,813 

$146J00 

Total  Expansos  wtth  U8COE 

C.  USCOE  FIXED-COSTS  SAVINQ8(Pb.  4) 
Total  Exponaea  w/out  USCOE 

$135,244 

$17,151 

$ia6.2M 

$152,394 

NET  INCOME 

$10,557 

08.584) 

ANNUAL  CASH  BALANCE  STATEMENT 


NET  INCOME 

_ 

$10,557 

LOAN  PRINCIPALS 

Operating  Loan  Paymant  (Pg.3.  E) 

$15,685 

:  $15086 

Investment  Loan  Payment  (Pg.  4,  Q) 

$4,395 

$4086 

Total  Loan  Prldpals 

$20,280 

USCOE'S  Investment  Loan  Payments  (Pg.  4.  EE) 

(AquaculturlsTs  Fixed-Cost  Swings) 

DEPREOATim 

Aquacuiturist's  Investment  (Pg.  4,  C) 

$11,720 

$11,720 

USCOE  Investment  (Savings)  (Pg.  4,  CC) 

$0 

$10078 

Total  Deptedabon 

— 

$11,720 

CASH  BALANCE 

(C) 

$1,997 

(Net  Income  -  Princ^Mls  +  Depredation) 

VALUE  OP  USCOE’S  PAB11CIPATIGN 


ANNUAL  NET  INCOME  DIFFERENCE 
ANNUAL  CASH  BALANCE  DIFFERENCE 


$17,151  (a) -(b) 

$10,290  (c)-(d) 
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